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(57) Abstract 

A polypeptide exhibiting the antigenicity of Mycoplasma gallisepticum, a fused polypeptide comprising the 
above polypeptide and, connected to the N-terminus thereof, a signal membrane anchor of a type II outer-membrane 
polypeptide of a virus that infects birds, or a polypeptide capable of reacting with a mycoplasma-immune serum or a 
mycoplasma-infected serum and exhibiting a substantially pure antigenicity, respectively having amino acid sequences 
of about 32 kDa, about 40 kDa, or about 70fcDa. The expression w ith a recombinant virus of a polypeptide modified 
to such an extent as to exhibit an antigenicity equivalent to that of any of the above polypeptides. The use of a 
recombinant virus as a live vaccine. 
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htf^A P H5. 5) t:i 0^H8bT«f»©a6g 
SSCS (0.' 7M N a C 1 ^ 0. 0 7M^x>it 
h tf ^ A . pH7. 5) tt't^f o>y >^i/> ( ;g| 
b/wo 1^018 0 t T 2 ^ ^ ^ ^ ft 1^ 46SET 
CO. 6M NaCl. 0. 08M Tris-HCl. 
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4 m M EDTA.pH7.8)-10*g 
Denhardt-O. I % S D S '- 0 . I % 
N a 4 P 2 0 7 - 5 0 g/m 1 ^tt ^ jf ^ D N A t 
P U M - 1 ( # ffl ¥2-1 1 1 7 95-^#fi3) 
^t^^b/cfe©^:SD^.T. 6 8 °C 1 4 B$ HI ' W :/ U ^ 
if - is a > & L o 1- ^ & > * > 7* U > b X & 7 j Jl 

(3) Xba IfiftfeS. 4kp.b»fM-©pUC-l9^ 

<z> ? o — ^ y xy- & — /\ >r ^ »; ^-r-tf — -> 3 

y 

Jb ie (i) t ^ u t -r =j y 5 x v • # u -t y t- ^ * ^ 

DNA4 jug^SlllilXb a IT'iftt, 0. 6 % <& 
i^7^D-^y^iaac»a N iKis. 4kbpcDBrft 

* El JR I, „ c © H" €• s Xba IiSffcickoTMSSb 

W ^ & L , 5-7*nt-4-^nn-3-'f>K l J J 't/- 
iS-D-*'7n t*7; i/FO. 0 0 3 %, -fVT/ut: 
^ft-^e-D-if^nt^yi/FO. 0 3 m M . & 
<£ 4 0 pl g / m l T > t? -> >J >^-^t;LB^^^FifeT 
3 7 °C . 15Bfr 0 1^^L/- o z (D % ifo ± IZ & ^ L & zi 

* - - & + * * > * > 7 y y tzfr^ L , ±tz{2) tmm® 
& T: / W :/ <J y 3 y &ftt£\,^ it - F7-^t 
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:t ^*^ ^^X; F^pUTTMl i £ tttf 

(4) T T M - . 1 fi< =3 - K -T 3 9 y s* ? T T M G 1 & , • 
TGA#HR*»3 K > t U T I* * n ^ «t ^ i& 
^ (TGA-»TGG) L /: T T M - 1 ' © ft* ( gs 
2 m # 18 ) 

lE(8)T!«f LfcpUTTM - 1 € fflR£ * S a c I 
tEcoRITjBft«0. 8«fi»jSCT^fn-^y^* 
ft*tKftl, TTM-1©5' «*^tri. lkbp 
© ®T fi" £• !7 i y - ?DD;);;KIIti^ y - ^ ft 

■ K J: 0 0 JR L . laUKL/c»rJf£Ml 3mpl 1 ? T - 
^«-Sa c I irEc oR ITMS3-fr*:»rtf-£. 
K £ 0 & & Ltz 0 Z (Dfcfclgm £ „ 3 7'CT'2 4 HTH 
^t/c^mHTG l»i:t»H5i:i o OmMtttSi? 
CI PTG^HitX-ga 1 ^ 2 % t J: 9 i: $ b 
C fiD *. tz m m £ m . o . i . # o . l i:^Si9l^L 
t«^±Cja^TI{b$t, 3 7°C, 2 4 ^Fl^f > + a 

^tt^7r-^^^TTM-l©l. lkbpDNA^ 
C . pUTTM-l£EcoRI£EcoRVT 

JS ft & . o . NfiifiT^n-xy/n^acic^t, 
TTM - 1 ©3 fro. 4 kbpOBffr^y 

^ £ [el i# L % 7 x ; - • ?DD,t,ji,AiI^x^; 
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-'U2t*frJ:0lnlJKL. C © tSr K" t:: M 1 3mpl 0 7 . T 
- £ E c oR I £: E c o R V t '^S ^ t 'i 

-■b'i:J:04feLfco lkbp 
D N A © ? o - "zi >jrtl^«©^feT- % TTM - 1 © ■ 
0. 4 kb pDNA^tt s a**i7T-^TTM- 
1 C £ $ o 

(5) #ffl*t^7r-^^b-*iDNACDl^ 

1 0 0m 1 ©2 xYT^fif3 7 "CeJISt UT l> 5 *g 
fi T G 1 c m . o . i . = o . 1 i:<r 5 J: ? c-tftf n 
JO *. , 3 7 B CT'5HFISi^f 1 5 0 0 0 GT8 0 # i§ 

© ± » C 0 . 2 * © *' »J ^ u > ;T >J ra - rt, / |ft f -f- 
hU^AjB^-^tt ( 2 0 % 'J x f b > r 'J n - ;b # 6 
0 0 0 . 2 . 5 M NaCl)^JD7L4 , C"Cl^WI»B 
fl 5 0 0 0 GT2 0 # # 8f L . tt » * 0 IR "T 5 o - 
(Ditm& 5 0 0 # lOTESit (1 OmMTr i s - 
HCls 1 m M EDTA, p H 8 . 0 ) (C ^ ^ L . 7 

* y - ;u • o o * ;u a & m l i^y-;i/«:jR-c#ffi 

(6) Al^sEt 'J^?ntf F^7*7>f7-it^fi 
g^Hlftgllfl;©^!!! 

:0«k7i:l/T»6tifcDNAi:ii, 12 © & * (- 
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IS^J l 7 

3' — TACGTTCTTCCTGGCAAACCTTACCACTACTT -5' 
MM 1 8 

3 ' - CTACAAAGAACCTAAATATCA - 5 ' 
@2 m 1 7 ( £ ?lj # 1 7 ) <D ^ U zf y H tf K (i 
T T M — 1 NO$i 

. D N A iz ^ E^lJl 80t'J^?^l/tfKttTTM-l 
CO#«DNAt7--;^t > Fr i t s 
Eckstein£©2rj£(Nuc. Acid Res. 
8749-8764. 1 985) K J: o T . g © g 

T T M - 1 N ' . TTM-1C fc*«Lfc 0 »£ftfc 
TTM- 1 N' . TTM-1C 7t-5>DNA***i 
^n«IIRB3RSa c I - Ec oR I % 

EcoRI-BglllttllU 0. 8%iSife*T#o 
-^l^acliaot 1 . lkbp. 0. 4 k b p © Hfr 

U: » — ^ ^ ^ X $ KpUTTM-1 *> S a c I - 

B g 1 IIT^JBr t\ 4. 8 k b p ^ ? _ ^^.^^^ 
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Jt U # — -tr (c «fc 7^ < ITI^ L/w 3 o © 0fr 

k- * ffl ^ t 3 > e ^ > h tzxmmr g i f* £ ff* n & & l . 

lttottIi:SH*<*i*fcTTM - 1 ' Zft-D-Jz? x i 

kputtm- i ' &ntzo ttm - i - <z> « at s a (* . 

Sangar £ © Di deoxy ?£ (Proc. Natl. Acod. Sci. USA. 
J_J_ - 5 4 6 3 ( 1 9 7 7- ) ) {C «k ft IH &\ $ ^ 1 4 (I 
^ 1 1 f? "C ^ o e c ft li > M. gal 1 i sept i cum© 4 0 + 
ny;u h >OTTM - 1 tJ'J^^f KtH»tti:B-0 
t> © T- £> & o 

###12 jf Affl<^^-pNZ 1 7 2 9 R®tli 

NP»©Ec oR IRK" (*Sl7. 3kbp) ^ 
pUC 1 8 © E c oR I^JKfgPfe 

SB ft © 3? S|§ ) l:fi^iA^t^7x ; FpNZ 1 3 3 (ift 
10. 0kbp)&mtz o Z(DZf^XZFfrt>^ 
Hpa I-Spe I »r ( 3 . 0 k b p ©NPf fi* 
»f ) £ 0 ffi b . H7 - ( K 1 enow) Mr Jt tw J; 
O^Fifr^lfc Ufc 0 £/cpUCl 8fr£RcoRI- 
HindHI Br (5 2bp©v;i/f^D-->^gjs 
ft) n;-|jj-T'¥HSH/: 0 C © 2 o 

©BrJf^ott 1>T'. T/^.X $ FtU Hpa I - 
Spe Hgrfr^OE c o R VSii&^||i>T, ^ Z iz 
PUC1 8©EcoRI-HindIII Br K" (52bp 
©-7;U^^a-^>^gj5fe)^HindIII U > * - 
(5' — CAAGCTTG — 3 ) fcEcoRIUv* 
- (5' — GGAATTCC — 3 ) £ffit*T»*ii*, 



i t 
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^7X; KpNZ I 3 SSR^iJSLfc, 

mm 2 (!2?lJ#-5§-2) irl2^J3 ( ffi ?tf # 4f 3 ) (i 7 
^-^OFVP^n^-^-^t*, ] a cZ©/:J60 
SB K & 3 H>^I/i oth5) T — - U > V L,X -2 
# HUC L . 1 a cZitfe^P (pMC 1 8 7 ISO' 
P M A 0 0 1 Sirakawa et. a 1 . 

Gene, 2 8 , 127-1 32, 1 9 M) t7- - 

u > r u ^ a 4 c k h * 4 ) t w. n 5 c e h # 

5) . S3 6 ( 12 ?ij # -5§- 6 ) t SB ?IJ 7 ( ffi ?IJ # 7 ) 
ffi^f 8 <K7l#-f- 8 ) t @E 9 (S2?iJ#-5§- 9 ) „ W.n 1 

0 0) tE^Il 1 (K^lJ#-^i i) £ 

£ £ (EJI30'5' I*^OAGCO^0T^t>E5!l 

5 ©3' M^S©G©|rj©C*T(CiMSie?lJTTTTT 
T T T T TT TTTTTTTTTGGCATATAAA 
TAATAAATACAATAATTAATTACGC 
GTAAAAATTGAAAAACTATTCTAAT 
TTATTGCACTCT'^£ft£*'~, * * * -f * * © 
^fiST/n^-*-©^^^;^ ^i: 7 ;bf 
- > 7" 8P (4 2fc ft © # „ n-)>f;^S))!ggi^^ 

»*(BJII^1 2) (Yuen et. a 1 . , 
Proc. Natl. Acad. Sci. , USA, 
8 8 > 6 4 1 7 - 6 4 2 1, 1 9 8 9 & ) # « t£ o T ^ 
«).EcoRI-HindIIIBrfr(»S. 5k bp) 
Zmtzo -e©EcoRI-HindIII m ¥\ * ^ pNZ 
1 3 3SRClfAt, ^7X; F 
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pNZ 1 7 2 9 R^^ESc$t/: 0 

mmm i 

&<£&*.ffl:/7X$ KpNZ7 9 2 9-R 1 <Z> tit & 

(1) i$ f&?° u - 9 - t T T M - 1 ' it L 
tz-f 5 x ~ KpUTTMl P © fit ^ 

1 T'S/:TTM- 1 ' DNAiS^^t^77 
$ KpUTTMl (WO 9 3 / 2 4 6 4 6fiS#I) 
© •? T T M - 1 ' ^/^R0Hte3K>i:fcfc5 
ATG©±tCjiJ|!|if D r a I #J ®r SB & £■ o < £ 

ISH 1 9 

3 ' — TATAGAATTAAATTTTACTTATTC — 5 ' 
o ^ c pUTTM - 1 ' £ #J IS g| 31 S a c I t 
Ec oR I T'Mit'&lfy 2 3 0 0bpCD»r)t£-[5liRU N 
Ml 3mpl 0 © S a c I t E c o R I T'll^fcl 
fi ^gl/S*l^7 7 -^TTM - 1 ' £ # tf; „ _L 1£ 
t^?ntf Ft#iTTM-l' t T ^ - ;b £ 
it. Frits Eckstein £ © & (c J: o T B &tJ ©^M £ *> C 

Sac I tEc oR ITfifttft2 3 0 Obpofrfr^ 
©UK StfpUTTM - 1 ' £SacI£EcoRI 

pUTTMlD€-f#/co 

£ 7° o ^ - ^ - li S2 ?ij - 2 0 K Tfl - 2 1 © D N A 
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£ £ L . 7- - 'J >rtt^St:iffiiii 
Hindlll irHinc II«JKf8fftt;&<T£SJ:-3t;:flj 

5' - ACCnTTTTTTTTTTTTTTTTTTCCCATATAAATAATAAATACAATAATTAATTACCCCTAAAAATT 
3' - AAAAAAAAAAAAAAAAAAACCCTATATTTATTATTTATCTTATTAATTAATCCCCATTTTTAA 
Hind [I! 

GAAAAACTATTCTAATTTATTGCACTCGTC -3' 
CTTTTTGATAAGATTAAATAACGTGAGCAG -5' 

llinc [I 

M'&IZ^ pUTTMl D (DfflmmmD r a I t 
Bgl II CJiififklJRffH- 1 2 0'0bpt±E#« 
^Dt-^-tp.uci BOHindHI , BamHI 

pUTTMlP€-»Aio 

(2) P N Z 7 9 2 9 R 1 

( 1 ) i:fc^tf|bn/:y7X i FpUTTMl P * $fj 
RBSI^fHi n d III tKpn I "C AS f 1: #J 1 3 0 0 
bp©Brfi-£H|iK-r& 0 & C #t«2f#/:FPVS 
^^^.ffl^^^-pNZl 729R (EP-A-052 
0 7 5 S-^)*<MIR»*Hi n d III tKpn ITJI 

?*-pNZ 7 9 2 9- Rl ( ft 1 0 . 3kbp) 

/Co 

(3) a^l^FPV f NZ 7 9 2 9 - R 1 1 ©f^g 
mm<D C E F 38 & 7 ? ^ >»TfeSNP»* 
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ra. o. i.= 0. lT'S^L/wo 3 B# IB) & . :nb©tt 

®^©2xi o 7 ©fcHB& <t 1 o u g (d z. m 7 ? 

7; KpNZ-7 9 2 9 -R 1 *fi^b, 

S a 1 i n e G ( 0 . 1 4 M N a C I , 0. 5 m M 

KC 1, 1. 1 m M Na 2 HP04, 1. 5mM 

KH 2 PO 4 ,0.5mM M g C 1 2 6 H 2 O 

0 . 0 1 1 96/^3-^) CBSt, Sfii:*>^T.y- 

> JV -9- - ( B i o-Ra dtt) £ ffi ^ T 

3. 0 k V c m " \ 0. 4 msec, 2 5 , C©^frTT'i U 

^®i3 7'C, 7 2 BtP B 1*tft L> 3 II ©^^gtg? (C «k o 

x &b us £ & j$? i, . M^m^^-r^x^^-ti^^^x^iii 

*fip «fe -d- yif 1 OmlO^^^^^-fiBb/Co tfitt 

Ittllty^tf (Bluo gal) £2 0 0 u g / 
m 1 O^f T'i> < 1 I, ^ b C 4 8 I 

m 3 7 VT'&mistzo £-7 =? - ? © 9 *> ft 1 % (Df 5 - 

-T ^ T CD -f =? - J fry' )\, ¥ at ;H'f < m£ £ 2 T *W 



WO 94123019 PCT/JP94/00541 

27 



tg-e^T-r-So coMft^tifc^^/^^f nz 7 9-2 

9 - R 1 t £ ^ 0 f N Z 7 9 2 9 — R 1 (i K v 

xj y h a :/ ij ^ -t? — «/ 3 > N if if > ^* a . y h /\ "7* 

* * g L o 

(1) v-f 3^7X7 • ^fijt^f^A • y; ADNA 
_b 12 # % #1 1 ( 1 ) tlii:lT7^n^7X7 • 

Zf 7- 4 t> 2* • f ; A D N A 2 0 0 /i g$#/: c 

(2) ADNA7^77 'J - Of^S 

(1 ) T #fc -7>T=J^^Xv • if V -fe ? 9- 4 i7 A • 
ADNA4 0 g tr faj |£ fff A 1 u I *4a- y h JJH . 
3 7 e C. 1 07>ri>r > + a^- h Ltg|J^UBrb/; e C 
OSl^Ulll/./:yMDNA^ 0 . 8 96 {&& &T & - 

;H^acli:#u Okbp-4. okbp 

O^^ODNAKrM-^^^i^IsIiRb. 7x7-;^I 

$^>(cai^y-;i/2t^ci:t) 4 u g © A 1 u I # 
«IBrDNAiH-*#te 

Al u I S^flJBrDNABrfr 1 . 2 y gi:f^lg8 
0 tfMi:^5(J;?i:s-7f; i/;b-L->ft->* 
^Snb^ £ £ tc E c oR I -tf^-2 0 -=l — ? hjfjn 

X. T . E c oR II|@2?!il'£Dft+^7f ; 

^ ^ L . ^ifi^i^E c oR I c^t l^s^tt t 
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L/; 0 CCDNASrltCE c o R I U > ti - £ >j 1S - -if 
OiiLs £ £ tc A g t 1 1 DNAOE c oR I§] 

l\ (DNA Cloning, VOL 1, 

A Practical Approach 

Edited by D.M. Glover) (I t£ o T 

> h" h d ^y^-i?>y(in vitro 

packaging) # t £ £ C J!§ ffi Y 1 08 

8 W (77i/tAtt) CiliAt, 5 - y o ^ - 4 - 
? d d - 3 - > F 'J - - D - if 7 ^ h f 7 ; F 

0 . 0 0 3 %. >f V^d e;i/f t- /S -D-*'7 ? h b' 

7 ; •> F 0 . 0 3mM^ttLBI^§it3 7t 1 2 

t7-f^7»j-t>rx*ij»o, io 6 pfu ( :/ 5 - 

? 7 * - $ y 7 =l=- *y h) ©DNA^-r^^U-^fFJS 

(3) ^;ADNA7^7»J-©U;xVJ-->r 

(2) TflFl!L/:DNA7>f ^7 'J - ^ f: 7 r - 
£ . :7"-7-?#M#t<D8 c m 0 7* 1/ - h C 5 0 0—1 0 
0 OflitSivi:, lOmM MgS04*JS8HwS 
SI L *: K ® Y 1 0 9 0ft ( T 2/ + A *t ) K fin *. . 1 
5 ftmwm Z&tzo C 4 5°C(CJnSL^LB$lc^^ 

i£ ife £- 2 . 5 m 1 fin X. . LBi^iSiClIl, 4 2 °C 
T'3- 4 IIFaH > + - f Lto -f^n>y>ru> 
7 -r ;b * - £ 1 OmM I PTGtK^^C^L. JS, L 
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fc^s ±E^l/-M:Ill, $bi:3 7TCT-2 - 3B£ 

p*w > + ^ ^< - h l „ -r^^^^-h^, -r o > y 

>7b>7^;^-^yi/-hi;f;|ijt > TBS (50 
m M Tris-HClpH8.0> 150mM 
NaCl) t'7-f ;^-^i5fej|L/: e £ iz 7 j ? - 
^X + A>;^^2%t^TBSC3 0 # g b © N 
TBST 5 0 0 gi:f^b/:5i7^^7X7liit 
1 ^HII^l/; 0 * © TBS (II 5»flIL7-f 

n> ? - &m&L, 7 4 ji ? - £ £ c: j£® f£t£#j 

(Tween 2 0 ) £ 0 . 0 5 % tr T B S (C 1 0 ~ 

Tween 2 0 £ 0 . 0 5 %tt;P B S t 5-607 
<4Jl>?-$:ffi.&^ Z tl £ b I: ^ - X 7 f ^ ? •> ^ ^ 
^ ^ - - T fcT 2> > D jg jft K g L . 6 O^Mil 
/wo 111^ Tween 2 0 £■ 0 . 05%#frPBS 
T5-6i7U^-*ifc*U £ £ C N pH8. 0 CD 
1 OmMTr i s - H C 1 TftH*, 7-f;P^-*4- 
? u u -t y h - ;U & <b 7K * 7jc £ ^ tf '< y 7 T ~ K 

Stfco Cnt.-S©ifr|:J;*37>r37'7X7 • 77* y 

5 X 1 0 4 7 , 7 -HiEU7X^J-->rt 
Ktt'5 0 ^ © *° 7^ T7* :/ 5 - ? 7^ # £ *i /c 0 
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(4) 4 I* S # i> r 4 7&&tkx. A g t \ 1 7 r - V 
DNA©1S 

*IIY 1 0 9 -0 f* T > hf -> U > 5 0 u g / m 1 & 
#trLB«F*6;C3 7 °C . 1 2 1^ Tel BU ^ # L . «F ^ €» 1 
O^ti© 1 0 m M MgS0 4 L ti:Jni^/: ( 

& ^ "C ( 3 ) T? ft Tii A ; x ? ij-i^jr-c^^f^^ 
£teo/cM«£&;L;igt 1 1 7 T - 2> £ m . o. i. = 

0 . 0 5C!S5J:9i:i^, 3 7 °C "C 5 — 1 0 B£ ffl *S ^ 
Lfc 0 :fc8§M£-jgl§!£. 8, OOOrpm^ 1 0 

>b ±m £■ ft > :©J:ii:|iioTM^»;77- 
( 5 0 m M Tris-HCl p H 7 . 4. lOmM 
M g S O 4 ) *> £ Cf 0 . 0 1 6 m g / m 1 cc ft Z> J: 9 tr 
DNase I £ Jill . lS^laWv^-^^-hLfco 
cnco. 5Mi:4"5J;^i:Na C 1 £ tz ^ o. 1 
g / m 1 i: /«c 5 i ^ i: # ij x f- i/ > ^ 'J a - 4/ (PEG 
6 0 0 0) ^-SP^. O'Cf 1 5 # Pel H M L 0 d ft £ l 
0, 0 0 0 rpmt'l 0 ^lit Itii^l^ |^ 
n/i^Py h £ 1 / 1 0 0^fi©TM^<y^r-C^P 

1 5, 0 0 0 rpmTl O^SIiai^l^U t 1 

±E77-^it:S^lI^^tifno, 0 2 5 M . 
1%. lmg/mltCttSi-StrEDTA* SDS. ^ 

° - -t? e £ an ;t . 3 7tt4 nn^ > + - h it 
^ ^ 7 x ; - ;b i ai L\ x ^ y - JitkffiT* ? o - > 
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fbDtJ^DNA (M-8 1) *ttrA g t 1 1 7 7 - i>. 
DNA^#/: 0 

(5) ii^^^y 7 X ; K (pM-8 1) CD flF 

(4) T If 7t.M A g t 1 1 7-r-¥DNA&mm 

HEcoR IT'iftl, 0. 8 *> it .£ T # o - y 
^I^^lCiL//: 0 A g t 1 i^T-^©yyA 

X7..*'iJt^f ^n©y;ADNAifrlJ^2. 8 
^ckOIAtfJL^ S^C7x;-^ • ^on*^i (i. : 

1) T'ttmL. 3. ? j - )i mx- m ir l tz e — # , 

X S FpUCl 8*HU(EcoRIT-IlbLfc|, 7 
x y - 71/ • ? o u ;Jwl, A "C Jft tfj L . Ji^y-;t/Ct®(Cj; 
OMSbfcpUC 1 8 ^@JRU/: 0 & l> ~e 5 ' 5fc £g U > 

T ^ # U 7 ^7 7^-t*Ili: < ):^4 l, 
pUCl 8DNA^fftf7x;-;l/. ? n n twi/ A i {1J 

§B ^ L rtr p U C 1 8 tv>T=3^5X-7 • ft y -tr w 
H • ^rV Afi^OlgE c oR I ifbi (^0. 8 
kbp) *y*f--tf(wJ:e>aiSL, *<L"C«fcLfcK 
> h*f> h^tilTG 1 t^f Igit, 5 - 

- 3 - >r > K >j ;b - £ - d - # ^ ? 

h bf 7 y *> K 0 . 0 0 3 %. ^ V^Dh'^f t-iS-D 
- 7 ? h f 7 ; K 0 . 0 3 m M . 4 0 ;z g / m 1 T 

> tr i/ y 7 °c . 1 5 1$ * 
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d — - 4 0 // g/m 1 7>l^i/'J >*ttr 
LB^ft:^i|T3 7°C, 1 5BfHSIL N if )l y # I >( u 
fcK-»;-©^fe[Nuc.Acid R e s . J7_ 1 
5 13 — (1 9 7 9) ] -V-7 7. I K^lllIU 
■EcoRITjgftft, 0. 8 9tfffi»j£T#n-;*«Sl8c 

• fUfi^OEc oR I H3rK"i|5j bS^©DNABffr 
£^.triB*»*.:/5;** F^^HiU C *i £ p M - 8 1 
t ft £ L/:„ 

(6) M-8 1 DNA^T/o-T/CL/c^^ni/^X 
t* - 3 > 

_hlB(5) TKSUcpM 8 1 1 // g^E c oR I t 
H i n d III T'^fbL, 0 . 6 % i£ M .£ T if o - x Y A, 
l^^ici bfco & ife & y /i/ £ t »; ^ f£ & 
(0. 5M NaOfK 1. 5M N a C 1 ) C 1 0 # 

pH5. 5) CI fl^Silttft0^6esSCH 
(0. 7M N a C 1 ^ 0. 0 7 M ^ x >i f h ij ^ a, 
p H 7 . 5)4 I T-f>ra>y>^' l ^> ( cfe^L/Com^; 
©fc8 01C-C2lfHI*fcft#. 4 ^ S E T ( 0 . 6M 
NaCl. 0. 08M Tris-HCl. 4mM 
EDTA. pH7. 8) -l 0^Denhardt-0. 
1 % SDS-0. l%Na4P 2 O 7 -50/zg/ 



WO 94/23019 



33 



PCT/JP94/00541 



ml|fttyi^DNAtpM-8 1 ( C © ^ * S. K 

Ltz&<D&jjnx.T^ 6 8 °c i 4 nn^^yj y -tf - f> 

3 -f o > y ^l/>tXS7^ ^ A £ fc % 

'7-f3^7Xv ■ ^'J-tyf-f *AOft5. Okbp© 
(7) EcoRK HindHI if^5. OkbpBr 

K" © P U C 1 9^0^D-">rSt;nD--A^7' 

'J ^-f Hf-i/g > 

-hie (6) Tttfflfcv-f 3^7X7 • X *) -Z 7 7- 4 * 
A D N A 4 # g^SililglE c oR I *? J; 
H i n d 1 1 1 T* m it ft % 0 . 6 % <& Hi * T # n - x y ^ 
^ 5 . 5kbp©®fK-£-®tKL/,: 0 c © ®r 
it £ . EcoRIfcit/HindHI m itiZ J: -o X mm 
LtzpVC-1 9i'j#-ifi:j:,T««U « £ b 
»H-t'3>t'f>F^liTGl»eig!IL, 5 
- ZT n * - 4 - ? u v - 3 - >r y F 'J ;b - ^ - D - 7 

^ h tr 7 y 2/ K 0 . 0 0 396.^y:7nt;;i, 
D-^^nt'v^FO. 0 3 m M . 4 0 # g / m 1 
T>tr5/»;>*^tfLB*35**T?8 71C. I 5 * R * 

> 7* b > (r ^ b . Jbe (2) 1 1^ t-^w :/ »j 
^ -tf-->3 > £ *t ^ . * - h 7 .;tjr77-f -T-5S 
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:®^7X ; F^pUM - 8 1 t^ftlt/; 0 

(8) pUM-8 W>if-hDNACD@2^iJ^^f 

Jb IS ( 7 ) TftfiLfcpUM - 8 1 ft (C Jf A £ ft ft 
5. 0 k b p ©Br)t©EJiJ^S a n g e r b© 
D i d e oxyftCioTIBflf Lfco 

ft 5 ** »; ^ :/ ?■ K £ T M - 8 1 t^'J^^f Kt^^bfc, 

mmm 3 

^rt;H7>*-DNAOTSi:TTM - 1 ' ^> 
'^RDNA^aeUfcA^y ij ^ k D N A ft 5 & 
❖ H^.F P V©f 1 

(1) ^^^nt-^-op uc 1 8^CD?u — =. y y 
(»40#I) 

W if§ f- H i n d III fc B amH I ©ftll&ii^tSJKrgBti 

Hindm 

E71J22 5" - AGCTTTTTTTTTTTTTTTTTTTTGGCATATAAATAATAAATACAATAATTAATTACGC 
E^IJ23 3* - AAAAAAAAAAAAAAAAAAAACCGTATATTTATTATTTATGTTATTAATTAATGCG 

GTAAAAATTGAAAAACTATTCTAATTTATTGCACTCG -3' 

CATTTTTAACTTTTTGATAAGATTAAATAACGTGA GCCTAG -5" 

Bantil 

CO^fiScDNAtpUCl 8 © H i n d II I , 

BamH IlgBrlftlit, ft 2 . 8kbp©^7X 
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$ KpUC 1 8 P^H/; 0 

(2) NDVOHN^>^?»*3- KtSIgf 

N D V ©HN'«e-?*f»o^^ x $ KXLIII - 
1 0 H £ S a c I T' ^ £ i8 ft & . Avail T SP # iS ffc L 
T & 1 8 0 0 b pOBrH-^O. 8 % i£ ifc «£ T # u - x 
^i^^iC J;oT|5IiRtt 0 COISrltOAvallffli; 

B amH I^Watfc£ft5fca6T£<DDNA££j&Lrt:c 

BamHI • Aval I 
mm - 24 5' - GATCCAGCATG -3' 

3' - GTCGTACCTG— 5 ' 

:©*)SDNAtHN*tfrftl 8 0 ObpODNA 
mtt PUC1 8P$BamHU-^Sac It^ 
£8§ffcl£. 2. 0 »fi'»^7^D-xy4/ia*»i;J: 

K^fAffib. # £ *l 7t £f 4 . 6kbp©^5X$ K & 
PNZ8 7NU«l/: 0 

(3) pNZ 7 9 2 9 - R 1 OA 1 u I «K.So 

E c oR I 37 ®f ^ © g & (#3B*>«J:O c £5ig#J!a) 
K^iff 1 4 0 2 7 9ig^SB^CD$fJH^^A 1 u I W 

Bff & £ E c oR IWKSBifcC^ifc-rsfcafriceJT©:*- 

E^J- 26 5' - GGGATTTCGAATTCTATGTCT — 3 ' 
PUTTM1 P £ H i ndlll.Kpn ITjfift«ftl 3 
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OObpOffirK-^miRL. Ml 3mpl OOHind. 

t - *j &&tz 0 _h ie * u =r 5? ? u * v t mm®.&& 

7 t - 'J b & J — Frit's 

Ecks t e i n|©J$i;«);oTSfl5©iI^fe:$ 

Hi ndlll.Kpn IT^ft^^l 3 0 0 b pOSrH-^ 
U IR L . UtpNZl 7 2 9 R*fflRBKHindII 

1 . Kpn lTTBflSw?-&ywBrM-t^yjtf--b-{;J:0*fe 

pNZ 7 9 2 9 - Rl©AlulM*>'EcoR 
l§]»f*^i:^^$n/c^7Xi K p N Z 7 9 2 9 -R 

2 ( ift 1 0 . 3kbp) ^#/: c 

(4) fl**iFPVl77X; F 

pNZ2 9 2 9 XMl©ii ($6 1 (A) Ik U & G M 
(B) #J®) 

£ IT > pNZ 8 7N*«RS*Xb a 1 TSifgffc-l % 

EcoRIU>77 - (5' — GGAATTCC — 3' ) 

EcoRI, Hi ndlll tfiftLTftS 0 ObpOR 
ft £■ l . 2 %i£i!*7^D -xf ;n^aci(:j; o T0 

*K b /c 0 & (C . pNZ7 9 2 9 R 2 £ ftl |£ H 
EcoT22 IT'SftU 

TTM - 1 DNA0- SB T & £ *!> 5 5 0 b p © ©r >f 

0. 8^ffiHjST^o-^/f;nt^Mc»tw«J:oTI5IiRL 
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tz 0 pNZ 7 9 2 9 R U^Ri|EcoT22 

I . Hi ndlll T^ftU ft9. 4 k b p ©Brlt^ 

0. 8 96flH6*7**n-xf yn^aclci^ti^j L 

/C o C ft Z (D &i H- & U if - -t? (z J: f) u . _Lf2©H#r 

H-^iifeL^^^x* F^»aiL, ff^n/cifti o. 3 

5kbp©^^x$ K £ p N Z 2 9 2 9XM1 b ft £ L 

(5) I^^^FPV iNZ 2 9 2 9 XMl©^fit 
Mffc 

^ m m i (3) t ^ © ^ & t ^ N mitvtz 0 

-©Mffc£ft7'i^>rA<X£fNZ2 9 2 9-XMl b£ 
tf Vtz 0 f NZ 2 9 2 9-XMlliKy h^*o y fw W 

^ »; y >r -tf - 3 > , u-f 7 h ^ -r ^ u ^ >r - 

fNZ7 9 2 9-R 1 fc f N 2 2 9 2 9 XMlg|||g 
fNZ7929-Rl£fNZ2929XMl*< 

ttm - i *\u ^ :/ K«a%anfc'f-?%£-r*c t «■ 

li"^^7ti6(Z^-7-r 3 7"7X7 • # »j -fe :/ 7^ # A S 6 

^Jfil^^ffl^/i5fe!s^5fetJL{*:^^tfo/co fN7 9 2 9 
-R 1 *? «fc f N Z .2 9 2 9 XMUCEFi:i|$it, 

^ L . v-T n :/ X ^ • # 'J -tr -r >r # A S 6 I* T* ft 
b/c^iift (UlS 6 ) ^:li7^3^7X7 • ^fijt^ 
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* # a s 6 ttmmmjkm cs sc/ttm - i 

*° »; ^ ^ f- K ft « jfii ft ( fit T T M G - 1 ) * - ft ft ft 
HT1 0 0-1 0 0 OfiCtRlTKl&S*/:, Ctt 
t» © if $ m m & ^ ft ^ W (F ITC) L 

XHTFPV-NPtt, fNZ2337 ( # M ¥ 1 - 
1 5 7 3 8 1) *fM — ^fii^i: tt-a-* 7 

*>\sffiv>(ji>Zsftmm!km c & n d v ) tspni 

fit (SPF) <£■ 1 0 0 Oft'i^/co £ IE 1£ l± S 1 K tf 

U /"Co 
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«&9fM (7ttt@£ • — 

g>WM) 5tS6 £feS6 tam-l fitNDV SPF 

fNZ2929XMl (7tt;E3£> 
rNZ7329-Rl (7t>;®j£> 

fNZ2337 imw& 

NP (7tfJ®£) 
- (TthmZL) 



fNZ7929-RU'J;[ffNZ 2 9 2 9 XMl^S 

m is mm, it, ft s 6 . S6ii, Jlttm - i cstt 

-rSo £ . f NZ 7 9 2 9 - R 1 

Cfc^TfefitS' 6, S 6 mm. fitTTMG - 1 tgtEt 
Z> Z t l)<t>fr tz 0 COCtlif NZ 2 9 2 9 XM1 
TTMG - 1 #»J^^f K**JfettJB»fiT»aUT^S 

t* a> o "e t* # < ^ i^aiis®i:T tm- i sieij^^f 
nmm 5 

&^&;tFPVga^cDin;ffcijf#t| 

fNZ 7 9 2 9 -RU'J;yfNZ 2 9 2 9 XMU 




WO 94/23019 



40 



PCT/JP94/00541 



c e f t 3 7 °c , 4 * B*m*»mik* -mmmmm&m o 

alb, ffflti&i$-$tifo&®iRL, •) -f ;u H ^ - ^ l o $ 
p f u / m 1 t 4* 5 i 9 C 1 g L © ^ 4 I 7 B © S P 
Fi (Line M, B * *kVa ft *£m 3tm ) coftmmiz&m 

fflif-ei on i gut, Jgfi&^is^ig^m^L. & 

I* E L 1 SASTlf U; 0 ISfi IfcTTM - 1 * e U < 
^ K £r 1 # g / we 1 1 t /«£ § «£ «5 iz j< -< # - # ; *„ — h 
v 7 t — iZfeffi I, ^ 9 6wellv^ ^ n^-f ^ - y p _ }, 
<C © ^ £ ^ % X^-A $ ;u^-e^*o y 4^ > :T £ *t o T 

^--tffe^fiLa^Ay r n y 1; ( * -fr ^ffift; ) 

* - h £ fin . U7 0 5 n m CD & g Jt \z 

*f JS — & fit C li „ fit T T M - 1 *''J^^f K9AH$ 
ffl ^ tio ^IliS 2 i:^t e 



WO 94/23019 



41 



PCT/JP94/00541 



fNZ2929XMl 256 

fNZ7929-Rl 32 

NP I 

- I 

J/lTIM-I #'WfK 256 



* 5pf mihLm&i tLtzts&iftm&m 



fNZ 2 9 2 9 XMHfNZ 2 9 2 9 -RU*i:fi 
TTM - 1 # V s<7?- V$L&&mmT~ £ ^ |IJ:7 ^ n 

TM-6 7«-^--r*ffi*»^.Tt"^y^X^-f^x 
f NZ 7 9 2 9 - 6 7 0||# 

(1) TM-6 7^fe^^^a-^(cb/c-7-r=i^5Xv 
- # U -tr "f 7- 4 tj Ik (D y J $ y ?tf >A-f 7'J ^ -f 
-tf — a y 

# # M ( 1 ) t'U#Lfc7>f 3^7XV • #'J t^f-f 

*ADNAUg^Xba IT'/iftU 0. 6 96 <g. gj; .^r 
T # o - ^ ff )i m. M tic m C ft L rt: o fie lb |£ y & t ;u * 
»J £ te ifc ( 0 . 5M NaOH. 1. 5M NaCl) 
{-1 O^HSlDNA^SttSt, * ftl & ( 3 M ft H ^ 
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h'JOA P H5. 5)(::iO#|fflgLT + 5fi]<Dffc6& 
SSCS (0. 7M NaCl. 0. 07M?x>®?^ 
hUOA. p H 7 . 5) ^T^>rn>y>yu>(i^^ 
htz 0 ffi IS © & 8 . 0 °C T 2 Bf PtU # ft" s 4^SET 
(0. 6M N a C 1 . 0. 08M Tris-HCl. 
4 m M E D T A . pH7. 8) -1 0 *g 
Denhardt-0. 1 % SDS-0. I % 
N a « P 2 O, - 5 0//g/ml|tttyg^DNAt 
PUM - 1 ( # ¥ 2 - 1 1 1 7 9 5^#JJB) £ 5t & (- 
^lr^i t/; t>©^llDX.t, 6 8*C 1 ^ 

##Wl(2)T?ttB£tt*:WrJti:t4*tt-5iEi3. 4 
(2) Xb a I ift^3. 4kpb!Srfi-©pUC-19 

# # #J 1 (1 ) T'Jlilflfcv^ D^7X7 • ?!f'J t^f 
-Y tj A D N A 4 ^g^-MIS^^Xb a IT^ftl, 
0. 696tt»jaT^a-^y^*««c»* % ±E*ai«I 
6 (1) -CttBLfcHi 3 . 4 k b p©Brfr^lsliRl/: 0 : 
© »r tf" £• . Xba I fifkc J: -> t BIS Ifc p U C - 1 9 

TG 1 tt^ilfegl^ 5-7Dt-4-?DD-3- 
>f > K 'J ^ - ^ - D - 7 n f 7 ; i/ K 0 . 00 3%. 
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0. 0 3 m M . 4 0 /t g / m 1 7 > t: •> ij > ^ t tj'-L B 
*^««!t'3 7°C. 1 5 Bf^^t t/c 0 C © Jfe _t (' £ 
WLfcfl2W3fc&;*:fl§®©-5-£6:3o^.— £4 0 // g / m 1 
7>b^>J.>^ttLBiHftitflllT-3 7°C, 1 5 H# H ^ 

ffi L . Xba IT'UffclO. 8»fi»jaCT^D-x«« 

i^lt^^T, jiiCMGOX b a IWrJttffil;g$££ 
trffl*Jft^.^7^$ K * « ffl L . pUM6 7 t*ftitfco 

PUM6 7 ft d if A £ n £j 3 . 4 k b p © ®r tf- £• 
Sange r £ © D i d e o x yai:j;,t|t(f bf: e 
C£>®rJt c M::?p&-r3:*--:/> y - ^ > r 7 u - A 

corf) (Dpmmmmm^m b miZTjkv. :oorf 
©i^^se^jsc^T = ; mmm,m & w.m%r^ 2 7 <c ^ -r 0 

:©ORF^bit^nUJH^f K £■ T M - 6 7 t 

(3) TM-6 7O0RFOTGAA<flR»te3 K > t 
Itit n4n> J: 9 CgC^ (TGA-TGG) L/cit 
fe^^-i-O^^Xi K p T M 6 7 © fF S5! ( m 8 13 «t 
CF^9i (A) ) 

TM - 6 7©ORF©T^gp^(CTGAn K>^$ + 
ttl^0T"> itOTGA3F>*ttEc oR I, 
Ps t I H?r tf- &J 1 3 0 0bp£pUM6 7 7^ £ [II JR L , 
EcoRItPst iTMPBSS-frrtipUCl 9 K g L . 
PUCT1 (4. 0kbp) *R^Lfc fl ftc, PUC 
TI^IIH, TGA^TGGi:^'J^7-t'f x- 
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> >J T ? -> a > j£ (PCRS : S c i e n c e , 2 3 0 , 
1 350-1 354 ( 1 9 8 5 ) ) (I T g & 2 -£ <£ 

(Cg£?lJ#-^2 8 — 3 3i:^tPCRaffl^7-f7-DN 

A £ £ L tz o 

P C Ri*i:ilffl L/:iE3?iJf ^ 2 8 — 3 3(cffi^-r^^° 

2 8 77*7—1 5* -GTTTTCCCAGTCACGAC-3 , (M13 primer) 

2 s 77*7—2 3' -AA CCAA CCAA CCCG CGATCG CT AGT CT-5* 

Nhe I 

so 77*7— 3 5' -TGATTGGGCGCTAGCGATCA-3* 

Nhe I 

s l 77*7— 4 3* -TCCCAACCTTGTTCGAAATACAA-5* 

Hindm 

3 2 77*7—5 5* -TGAAAC AAGCTT TATGTTT-3* 

Hindm 

s 3 ^7*7—6 3* -CAGTAT CGA CA AAGG AC -5* (M13 RV primer) 

^ffll^T 6 0 0 b p Oilt, ^7^7-3^7^7- 
4^ffl^T3 6 Obp, T7 e 7-*v-5t:/7^v-6£ 
ffl^T3 4 0 bp©BrH-^^iPs^IUi|Xt^ o $ «£> c . 6 
0 ObpOBfrJt^EcoR I irNhe I "e fl; N 3 6 0 
b p ©Srit^N h e I tH i n d III T^fl:, 3 4 0b 

p©ii)t^H i n d in t p s t i tiifti, f n-en 
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2. o % {&m & t if o - x ? ji i^^i iz m L T # -d - 

CI 9 £ p U C 1 8 £ D r a It'HiS^fcl, xh 

0 I 'J >*-^jf Al/t^^X i KpUCl 9X, p U 
C 1 8 X tK#Lfc 0 #ffll5giTi!lIliIlRU;6 0 0 
bp©»fK-5^3 6 ObpOifrt, P U C 1 9 X £ E 
c oR I tH i n dill T-BflSS-frTft^nteBrfi-fc^ 
V # - -tf K J: *) g jj* b . W&ftfe^^X* K * » ffi L C 
n^pUCl 9XL (|(|3. 6kbp)t^r«L^ 0 H 

1 n d III tPst I TftftLfc 3 4 0 b pBrfrli, p 
UC1 8*HindIII tPst ITHS^ttftiti 

ffl b . - ft £ P U C 1 8R ( ift 3 k b p ) t^r^L/Co 
pUCl 9XL^Hi ndlll tXho I T*/gftUfcft 

2. 5 kbpOBffrt, PUCl 8 R^H i n d III t 
Spe ITIBftUl 8 ObpClrittpUC 1 8 X £ . 
Xba I tXh o ITIIIftl/fcl. 1 kbpCDBfH"^. 

ti&& » #--e-vmmv* ibti/:^^; k * « m b . 

C ft p T M 6 7 ( to 3 . 7 k b p ) Jfc'ft b /c 0 
(4) pNZ7 9 2 9-6 7 (Dffim ($91 (B) ) 

mmm i u ) t- ?# ^ n /c p u t t m 1 p^sp e i t 

Kpn I"C?SfbSlT^fa-xy;HC^j3ci6t-ffiL % 

3. 9 kbp©BrH-*@)Rtfco K«CpTM6 7 t> 

Spe I £: K p n 1 T' fil fb t£ T # n - x m m & Ifr IC & b . 
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0. 9 k b p ©Brfr^E'R, C *l «■ Uff 12 3 . 9 k b p I 
ft t *) 1f - -V IZ & 0 & & ll^l/:^7X; h'\ 
p U T M 6 7 (4. 8 k b p) ^I)Rb/; e i: : © 

P U T M 6 7 €■ K p n I M < t & . Hi n d II I X'Ufr'tik 
(bl, 7ifD-7y;H^3cii:fia, 2 . 1 k b p © 
ISr Jt 0 *K L . C©Kr>f-£pNZl 7 2 9R (##«»J2 
#M) ©Hi n d III irKpn lTBflS<*"&Tf*£ftfc 
9. Okbp©K)fi:>J#-tfT£*SL. :/^v<$K 
PNZ7929-67 C11. 1 k b p) ^JRil/: 0 
(5) ffi «£• & 7L T h" *° v 9 X ^ * ){, x 
fNZ7 9 2 9-6 7 (DftM bffl><t 

_L £ (4) T'#/cpNZ 7 9 2 9 - 6 T^ffll^HMl 
(3) t K « CD » €■ «. 0 ai' U . fNZ7929-67£- 

mmm i 

TM - 6 6"^t1-5ffl*fti7 h*;Ky ^ ^ »5 >f 
fNZ7 9 2 9-6 6 © & ?# 

(l) TM - 6 6i|fe?^^D-yi:b/;7^3y7X 
• 77 »J -tr :/ 5^ >r t) 1*. <D f J X y ^ t f > ^ >f ^ 'J ^ -f 
Hf - 2/ a > 

# % M i ( i ) "ciKf#L/w"7>r 37*7X7 • # >j -tr y t- 

^ADNA 1 /ig^Xba ItfiftU 0. 6 % IS ife 
*7#D-xy;H^jij(li:ftL/; 0 ft ft % y Jl £ T 
# 'J ^ f£ & ( 0 . 5M NaOH. 1. 5MNaCl) 
CI O^flilDNA^ttt^t, * fa fl£ (3MS1f^^ 
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h 'j *7 A p H 5 . 5)(riO»ra«UT + 3ftI©ffe6^S 
SC$ (0. 7M NaCl. 0. 0 7M^x>i^ F 
pH7. 5) d > y >r u >cfc?L 

0 1^©|8. 0 °C T' 2 B# m & £ ft tt . 4^SET 
(0. 6M N a C 1 , 0. 08M Tris-HCl. 
4mMEDTAx pH7. 8 ) - 1 0 
Denhardt-0. 1 % SDS-0. \ % 
Na 4 P 2 0 7 - 5 0 it/ g/m ] ^ttyiT DNA t 
PUM- 1 (#ffl¥ 2 - 1 1 1 7 9 5 ^#I) ^tSi: 
.. ^^iULt ^©^Sd^T, 6 8 °C 1 4 B# ^ -T ZT y y 

A M *3 . t - h 7 ^ t 7 7 7 >f - TH-g t t C 5 , 

£j 6 . 3 kbp®|)ti:A^^ijy^xiTi^:H 

(2) Xbal^ffc^6. 3 k b pllfrOp UC - 1 9 

# # #J 1 ( 1 ) T)R#Lfc7-f 3^7X7 • # U -tr ;/ t- 
>r # A D N A 4 #g£-frJ8gfl^Xb a I T ?i f fc & . 

0 . 6»fti*7#D-xy;nsi8{i« s _h i£ n m m 

7(1) 1* K L rt: ft 6 . 3 k b p ©ifr^ IsHR l/:„ c 
<Z> Hft K" £ . Xba ISftCioTPaSlfcpUC - 1 9 

1 t^ilfet I, 5-"7'o^-4-?oa - 3--f> 
K 'J ;U - £ - D - if =? >7 Mf 7 ; •> K 0 . 0 0 3 % . 
V^Dh^f-t-^-D-i/'^nfv^KO. 0 3 
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m M . 4 0 u g / m 1 T > f is >) > & $ ts L B m 5£ *t!l 
T 3 7 °C N 1 5H^i|ilf;o C ©^ilCtf 
3Dz-^t-f o>y >^b>cgf u _h SB ( 1 ) £ ^ 

iojatM^ij y >r -tf - -> 3 ^fj/a\ * - h ^ 

1^5: t*<W»J!L, d©^7^$K*pUM6 6 (#1)9 
k b p ) fc « fttf o 

PUM6 6fli:jf ASnfcfi6. 3kbp©B5rJt£ 
Sange r <b O D i d e o x y £i: J: oTitlf U:, 
coiSfH-CSStSORFOliJK^iii^g l 0®(r 

# ^ 1 6 C/Tto 

C©OR F^^I^$n5t:'J F*TM - 6 6 

(3) TM - 6 6*3- Kt50RFOTGA*<aRft 
Jh = K>tltKJ<i4^«J:9i:iSr$ ( T G A T 
GG) b/cpTM6 6 © ft S! (11 0 ® *> <fc CF £ 1 1 1 
( A ) - ( C ) ) 
TM - 6 6 OORFCTGA3 K > T G G ^ F > tl 
i$$t5i:*fcoT, TM-6 7tK»jK»J^5--tff- 
i->'jT?i/ 3 >S (PCRft: Science. 2 
30.1350 1354(1 985) )£ffl^T£& 
U: 0 IUffli:^^U:PCR£fflPNA^7^7-^ 
IS^J#-^3 4—4 3 C^to 

pcRm&mmvtzWim&^s a ~ 4 3 k *e ^ -r s 
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5 -f v - 1 — l 0(iJWT©ii0T£>£ o 

77-f7— -1 5' -CAGGAAACAGCTATGAC-3' (Ml 3 RV primer) 
?vY7— 2 3* -GTTCTTCCTGGCAAACTTTA-5' 

Ava II 

?74?^-3 5* -AAGAA GGA CCG TTTCGAATG-3* 

Ava II 

75*7—4 5' -GTTTTCCCAGTCACGAC-3' (M13 primer) 
7^7—5 3* -CAA AGTA CCT A AAT AT CGA ATT C A CCT -5 ' 

Af 1 n 

1?4?—S 5' - AT AG CTTAAG TG GA AC AA A CA CG— 3* 

Af 1 E 

?7<f7— 7 3' -GGAAC CAGATCTT GTTTCCC-5' 

Xba I 

??<f7 — 8 5' -GGTCTAGAACAAAGGGATTGGACA-3' 

Xba I 

77*7—9 3' -CTA CCT A CCAT GG TG AT GAT-5' 

Kpn I 

77*7—10 5' -G ATGGTACCACTA CT AT TT CAT GGA CA -3 ' 

Kpn I 



pUM66*BglItSpeI"efiftL,ftl. 2 
BamHI tXba ITfflSSffcpUC 1 9i:'J**- 
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•t'Ci o TSiL N PUCT2 (3. 9kbp) JR .f#- 
btz 0 fti: P UCT2^HlH, :/ 5 >r 7 - l t~f"7 
/7-2^ffl^PCRS©^Si:fif^|^ 6 2 0 b p ©Bfr 
it. ^7^7-3^7^7-4^11^^ 5 0 b p © 
Br ft £ if ifis & % IsJiRL^o £ £ K . ft6 2 0 bp'©»rlt 
£ H i n d I I I tAvaHT/gft, 5 5 0 b pOBrit€- 
AvalltBamHIT'jSfkL, ^blfrtHind 
III tBamHITHaSffcpUCl 9 t^nftl'J 
#--t?T*feL»i»*i;fc:/^*$ K^JSajL. pUC 1 
9-1(3. 9kbp) t^^U: c 

»i:pUCT2*»Si:^7-f7-uy7-f7-6 
€■ ffl PCRiSfeOfffii:«^ft5 o o bpOR 

tf". £ *g ilE & 13 IR L . SfcpUCT - 2*»Si:^7>f 
7-1 ty7-f7-5*ffli>ft7 0 Obp©KrK-£-ifips 
i i >K t ^ o £ £ (;: ft 5 0 0 b p OBfH-^ A f 1 lit 
E c oR I T, fe7 0 0 b pOBflf^H i n dill t 
A f 1 IIT^ftl, cnt>OBf)f i n d III t 
Ec oR ItPS^^ttpUC 1 9 t U 77 - -tf T g & £ 

, ?# £ tl 7"c :/ 5 * * K £ #i ffi L x pUCl 9-2 (ft 
3. 9kbp) <b3r£L/c 0 £ £ K p U C 1 9 - 1 
EcoRlTfiftL, fifttt^O. 6%Ii*7*-D- 
X y ;U: ^ ft 3 . 3 k b p©Bf)t^URUfc 0 p U C 
1 9-2i:o^tfeEc oR IT'ifLl, 2. 0 96 ffi jifc 
.£T#n-xy;U;^£ft5 5obp©®rK-3-[5|jKL. d 
^^PUC 19-1 fif©±E^3. 3 k b p Kf U 



! 
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^-■t?i:J:0IfeL % TM-6 6©ORF©5' m Z *r 

TM6 6©'ORF©3' « 2 ^Br© T G A 3 K^/ 
£TGG(Cfilfpi-r£/ca6 N ^-rpUM6 6^EcoRI 
tRvuIIt^fbl^l 7 2 ObpOffiflf^o. 
»jST^n-xy-;i/*N^|gjRU. pUCl9£Eco 
RltHincIITHSStfcpUCl 2 tmm$i±, 
* KpUCT3 (ft4. 4Kbp)£jR#Lfc«, 
PUcT8*«fSi:^7.-f?-4 t^7^-7.£ffl^ 
PCR&©tai:f ^^8 2 ObpOBrfr^, $ % :/ 
7^7-8ty7-f7-i^ffli^9 0 0 b p © fiff fi- £ 
P C R&O^&K^t^ft^ftigifls&iDjjK c cd 8 

2 "bpOBrfr^, EcoRItXbaltilftL, c 
©IBfktti:Xba I *H i n d III -e«ffcbfc_LE*i9 
0 ObpOBrfrtHi ndlll tEc oR ifMSLt 
PUC1 9t*'J*--l?TifeStT^7X; FpUC 
T4 (ft4. 4kbp)^flx#L7 l c 0 ^(;pUCT-4 

R£©§li:^i^88Obp0i)t^ N p U C T 3 £• 
iltLT^^v-i t^7>rv-i o £ P C R & © 
# Sue t£ l^tfi 8 5 0 bp©»?Jt£i&fl6&*tt<e*ilH|iRU 
*: „ :© 8 8 0 bp®ilt^EcoRIi:KpnIT^ 
ffc L . HindHI tKpn I-CfiftLfciEe 5 Ob 
P © iSr t . EcoRItHindHI T|»Jtfcp 
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U C 1 9 t U iS - -if (I J: o T S $ ■£ N zf =? 7. I . K 
PUC1 9R*lR#Lfc e 

TM6 6O0RF©TGA3 F>^t^tTGGC| 
WlZti ^tzzf 7X ; K*i5/:J6, pUM6 6* 
Ml u I tPvu I lT'?ifti, ft4. 8 k b p(Dfflrfr 

£ P U C 1 9 R M 1 u I t P s t I t ?i ft I /; ^ 
1. 0 kb poBffr t 'J ^-fi: ioTife^^fl^n 

EcoT22ItNhelTj8ftLfcft5. 2 k b p © 
ifrtpUC 1 9L£EcoT22 ItNhe I T- JS Yfc 
L T ft 6 4 0 bp©Mffrt«-';^-4fC«J:0ailSL. 
TM-6 6O0RFtOTGA3 F>is f^TTGG 

£ P T M 6 6 (l^i 5 . 8kbp) t ft % L tz 0 
(4) pNZ 7 9 2 9 - 6 6 ®ft8 (»1 20) 

PTM6 6 £ P s t I T fl§ f t Ssp ITSP^^fk 
ft 2 . 4kbp©KrH-^IliRL.##0ll£D^^yD 
t-^-OH i n dill . H i n c IIiSfl:Bf)t 
HindMI tPs t I THastfcp UC 1 8©HB5r 
K-^'J^-t'C i-,Tl^b, PUTM6 6P (ft 
5. 2kbp) Ltz 0 & d p U T M 6 6 

Hi n d III tBamHITSfkLT, * ® m itty & m 
^ T ig m * T # a - x y ;U J; 0 0 JR L ft (ft 2. 5 
k b p) i n d III t B a mH I T'll§$1tt 
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PNZ 1 7 2 9 Rt'J#-fi:j;,TagU B W CQ ^ 
7X$KpNZ7929-66 (^li. 5 k b p ) £■ 

(5) f N Z 7 9 2 9 - 6 6 CD ft S2 t M it 

±12(4) X'f /:pNZ 7 9 2 6 - 6 6 £ ffl H ffi 0J l 
(S)tR*cJ»ff*«t)aiL, fNZ7 9 2 9- 6 6£ 

fiJfefll 8 

f N Z 7 9 2 9 - 6 7 . fNZ 7 9 2 9 - 6 6 ||a 
Hi:felt6TM- 6 7 . TM - 6 6 stf 'J ^ :/ ^ K © ^ ^, 

f N Z 7 9 2 9 - 6 7 . fNZ7929XM66 
*< T M 6 7 „ TM6 6sKy^>r^K*«»|BJ6»#iT»a 

fNZ7929-67. f NZ 7 9 2 9 - 6 6 *-en? 
*l , CEFCi^^t, 3 7 , CT-y7-^ , aiSt^ 

U-tr^^-f^AJRftjejfiLjt^ — ^{JftHT, 10 0- 

i o o o m iz ft m l x Km z it tz 0 ztizvmmmm.* 

:£ «8l © (F ITC) ^S^L/:Ki>fA;^ 

l/Co 
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3 

- r $t (t 

J&Sfe^-OUX taS6 SPF 

f NZ 7 9 2 9 - 6 7 +++ +44 

f NZ 7 9 2 9 - 6 6 +4+ +++ 

fNZ 2 9 2 9XMl +4 +4 

NP - - 



+++ '.±m^&<W& ++ :3SKK£ + : Kfo - RfcLtZ^ 

fNZ7929-66. fNZ7 929-66. & 
f N Z 2 9 2 9 XM 1 U SBBS O * i: S)S t 5 

i/i S 6 . S 6i^tSlc;t5: t^|ilo/: 0 
USSfll 9 

f pvg§«ai©si#!jEft:©^iriaihsi± 

fNZ7929-67&tffNZ7929-66£-€- 

n-e-ftCEFT3 7°c, 4 8 e m *» * & % -mm&mm 

10 6 pfu/mli£3J:-5(;: jHfi U:0^t|7B 
©SPFI (Line M, B # £ ft ft ^ m % Bt ) © £ X H 
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l „ m m t> 2 is & i:a ft & m l /c 0 

PPLOil^ft (^&Chanock©iSflfc) ( ; i . 0 
%iil37 , CT3Hll^iL/:feh 0. 4 5 u m <D 

* yy u y v 4 ju ? -&m l/triil{^Jijjf)lli^/:5 

^ <d m & mm l tz # y o h° u > g © ^ - ?- iz a 

0 0 # 1 # & L . jfiLfS s TMG-lftHliI (# 

h 2 - i i i 7 9 5 ^), ^-ajfii^^^n-E-'ni 00 

# 1 *D *. T . 3 7 , CT*2-50l^if§;ti:j:f)4 

0 , 1. 2. 3. 4 B@C#7>f 3^7X7 . # 
U -fe ^ -f * A (HTMGtftf) £Yffiihttft«*tt 

^ & & 1 0 u 1 ^SjjlfcL. PPLOf^iSiCItlfS 7 

£ ^ 4 m t o 
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m 4 







SPFMtiUffi 

tftTTMG — i mum 

f nz 2 9 2 9 xm i mmmtiam 

f nz 7 9 2 9-6 immmmm 

f NZ 7 9 2 9 - 6 6&«£gjforif 


1. 3X10' 

1. 8X1 O 5 
4. 5 x 1 0 B 

2. 8 X 1 0 4 

3. 2X1 O 4 



& AD L fsf- S P F *I jfiL m * 14 JH Jk £ JO tz m 

B T* m 1& It mfalZ M V tc 0 f NZ 7 9 2 9-6 7. 

f N Z 7 9 2 9 - 6 6 g&»jfiLjfr£j8ftiL*:ifr»ifc-e 

14 f N Z 2 9 2 OX Ml (4&"£3A,I/lTTMG- 1 ii 

m® £ ? izm g (D&m & mm? z & mm- -t 

Z ® Z bfr Z ^ TM6 7^iJ^^f K, TM6 6 
^^F(4. TTMG-lJ^JtCMG©£W£}tPf|i'JT*££ 

ili i o 

KDNATM-1 6 © JR # 
(l) 7-f 3^7X7 • if ijt^f-f*/, • ad 
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7^3^7X7 ■ if'J t^f -f */,S 6tt* 1 0 

0ml©PPLO7'DXiIJ|ii: 2 0%.li|, 5 % 

7 * y - )l U y K £- {S fi JD * T 01 £t L ft {* fife T „ 3 

i 

7X!3-5BiSF*Ufco 7-f 3^7X7 ■ ifij t^f-f 

£ n T £ p H It ^ ^ © M # ffc £ J£ \z ^ ffc L tz B# * 
T L . &mm& S 0 0 0 G . 2 0 # Pal iS >l> 

_ B S » » L % WDM 0, 0 0 rpm. 2 0 # P3 i§ 4> L . 
lll^o f il<*^l(;2. 7 m 1 OPBSCiffil, 
l»i:tt4fl!i:SDS*, £ £ (:: 1 0#g©RNase 

£ fin * . 3 7°c3o^rBi^>^i^-j.^jg0 L/ - o 

4 • iJ^-^y^r^tiU . y ; A D N A 2 0 

0 p. g^l#/:„ 

(2) M - 1 6DNA*^n-^i:tfc7-f3^ 7 X 
-Y -tf — 5/ 3 > 

-b ie ( 1 )'T'5ft tfc?^ ^ zf ^ x~? • tr y -t y r- -f 

*^DNAl//g^XbaIT'|ftU 0. 6 K ffi ft £ 
T#D-7y;H^SKK:ft t/: 0 & ffil |& ^ T ;b # 

U £ ( 0 . 5 M NaOH. 1. 5M NaCl) 
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K 1 0 53"R3iS l/DNA^-^li^-fr, * fn OMftfit 
b l> ^7 A p H 5 . 5 ) IZ 1 0 # R3 £ L T * fD © & 6 S 
SCI (0. 7M NaCl. 0. 0 7M?i>g£t-h 
UOA, p H 7 ! 5) tt't>f o>y >yi,>i;g^t' 
o m, IS CD & 8 0 °C T 2 B£ ffl £ ft" tf N 4 S E T 
(0. 6M NaCl. 0. 0 8 M Tris-HCl. 
4 mMEDTA N p H 7 . 8) -1 0 
Denhardt-0. I 96 SDS-0. I 96 
N a 4 P 2 O, - 5 0 jit g/m ] ttt^ri^DNAi 
pUM-1 6 ( Z <D 7 ? X Z Kl^CM - 1 6 * £ 
^tl^ ; #^¥ 2 - 1 1 1 7 9 5 -5§- # M ) £ i£ d 
fi£t^f&L/c&CD€-JJD;tT N 6 8 °C 1 4 If ^ ^ ij / 
-< -fcf - ^> 3 > £■ L „ t^fD>y vy^ixH^-f /I. 

(3) Xb a 1 ifki1j5. 5 k p b»fjt©pUC - 1 

-LIS (1) TJJUfLfcv-f^T/^X-^-tfU-fc:/^ 
*ADNA 4 w g^^JliliiXb a ITifti, 0. 6 
»te».ST#D-xy/U*&jde&& N 8i5. 5 k p b 0 
BrH-^@i|Xb/c 0 :©i)t^, Xba lifkciotl 
^L/cpUC-1 9 t'J^-t'i:«k,t«eL % =3>t: 
t- y Ma^IITG 1 ft^iS^Hl, 5 - ao^& - 4 
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K 0 . 0 0 3 ^V^Dh'/l/ft-iS-D-f^F 
h* 5 y •> K o . 0 3 m M . 4 0. # g / m 1 T y f »; > 
**JtfLB*5c«Pift-CS 1 5B^rBl^F^L/c 0 C © 

^*ii:4f L/;6dd - - ^f^ n y y > :/ U > d 

^ L . _h IB ( 2 ) i^ao^-^-e^N-r^ij^^^f-^g 

£■ P UM 1 6 t«#efc e 

(4) PUM - 1 6^>-9--hDNA©MB^J^|ff 

-h 12 (3) T'f^SbfcpUM - 1 6P3CiA^/:^ 
5. 5kbpOBfK-OEJj^Sanger^iD 
Dideox y & ( P r o c . Natl. Acad. 
S c i . USA. x 7 4 % 546 3 ( 1 9 7 7 ) Ci, 

^e>&mwm®m*i$im&& i 4 a k * t . coorf 

©**EJHRCf-e*i3^6Jt*Sn*T $ ,/ ft B & E 81 

K^TM-l 6^>j<^f KU«Uc 0 

m it 3 ' I^^iE lt 0 /:/:U *J! £S * * £ * X' 5 ' 
M ^ t> £ IE L tz 7 5 -f ^ - (* . ^©^5' Mi OiE 
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(l) 

(i) tt^A : 

A^$f — 

' nii $1 ?ff A 

fete jpl*^ 
m m fip 

( i i ) % m © £ $fc : gf & # # U ^ ^ 5=" H\ ** U ;/ 

«* tf * © ffl ffl 

( i i i ) @2 ?IJ © gfc : 4 3 

(2) @e m # i o ^ t © it m 



WO 94/23019 



61 



PCT/JP94/00541 



(A) ffi n <D & £ : 


2369 


(B) SS^lj Ol : 




(o ma>m. : 




(D) h *° u i? - : 




(e) (Dmm : 


D N A 




ie # i 



GTCTCQGGTT GGTTTCATCA CCCAAAATAA ACCCGATTTA TTACTTACTG AACTTTATAT 60 

ATTCTTTAGA TAATAATAGA CGTGGTGAAC GTAAGTTATT GGCTTAACTT TAAGTGAAAA 120 

GAAAAAACAT TTI'AAAGTIT mTAGTTTAT TAGGTATTCT TTCGT1TGTA ATG TTA 176 

Met Leu 



GCA GCT GCT 
Ala Aia Ala 
5 

CCA AAA CCA 
Pro Lys Pro 
20 

CCT CCT ACT 
Pro Pro Ser 
35 

GGG CAA GGC 
Gly Gin Gly 

GCT GCT TTA 
Ala Ala Leu 

TAT GAA GAC 
Tyr GIu Asp 
85 

ACA GCT AAA 
Tlir Ala Lys 
100 



ACT TGT ACT 
Ser Cys Thr 

ACT CCA AAC 
Thr Pro Asn 

GGT GCT AAC 
Gly Gly Asn 
40 

ATG ATG AAT 
Mel Met Asn 
55 

ACT ACT TTG 
Thr Thr Leu 
70 

TAT GCT AAG 
Tyr Ala Lys 

GCA GTT TCA 
Ala Val Ser 



TCA CCA GCT ACA 
Ser Ala Ala Thr 
10 

CCT GAA CCA AAA 
Pro Glu Pro Lys 
25 

ATG AAT GGT GGA 
Met Asn Gly Gly 



GCA GCT 
Ala Ala 

ATT AAT 
He Asn 

ATC AAA 
11c Lys 
90 

GCT AAA 
Ala Lys 
10D 



GCT AAA 
Ala Lys 
60 

GGT GAA 
Gly Glu 

75 
AGT GAA 
Ser Glu 

ACT GGT 
Thr Gly 



CCA ACT 
Pro Thr 

CCA GAT 
Pro Asp 
30 

AAC ACC 
Asn Thr 

45 
GAA TTA 
Glu Leu 

ACT GCA 
Thr Ala 

TTA ACA 
Leu Thr 

GCA ACT 
Ala Thr 
110 



CCA AAC CCT GAA 
Pro Asn Pro Glu 
15 

CCA ATG CCA AAC 
Pro Met Pro Asn 



AAC CCA 
Asn Pro 

GCA GAC 
Ala Asp 

AAT CTT 
Asn Leu 
80 

TCA GCG 
Ser Ala 

95 
CTA AAT 
Leu Asn 



AGT GAT 
Ser Asp 
50 

GCA AAA 
Ala Lys 

65 
GCG TCA 
Ala Ser 

TAT GAA 
Tyr Glu 

GAG GTT 
Glu Val 



224 



272 



320 



368 



416 



46-1 



512 
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AAT GAG GCA AAA ACT ACA TTA GAT GCT GCT ATT AAA AAA GCT GCT ACT . 5G0 

Asn Glu Ala Lys Thr Thr Leu Asp Ala Ala He Lys Lys Ala Ala Ser 

115 120 125 130 

GCT AAG AAT GAT TTT GAT GCA CAG CAC GGG TCA CTA GTG GAA GCA TAT 608 

Ala Lys Asn Asp Phe Asp Ala Gin His Gly Ser Leu Val Glu Ala Tyr 

135 140 145 

AAC AAT CTA AAA GAA ACG TTA AAA GAA GAA AAA ACT AAT TTA GAT TCI 656 
Asn Asn Leu Lys Glu Thr Leu Lys Glu Glu Lys Thr Asn Leu Asp Ser 

150 155 160 

CTT GCA AAC GAA AAT TAT CCA GCA ATC AGA ACT AAT CTT AAT ACT TTA 704 
Leu Ala Asn Glu Asn Tyr Ala Ala He Arg Thr Asn Leu Asn Ser Leu 

165 170 175 

TAT GAA AAA GCC AAT ACT ATT CTT ACA GCT ACT TTA GAC CCT GCT ACT 752 
Tyr Glu Lys AJa Asn Thr He Val Thr Ala Thr Leu Asp Pro Ala Thr 

180 185 190 

GGA AAT ATT CCT GAA GTT ATG ACT GTA ACA CAA GCT AAT CAA GAT ATT 800 
Gly Asn He Pro Glu Val Met Ser Val Thr Gin Ala Asn Gin Asp He 
195 200 205 210 

ACT AAT GCA ACT TCA AGA CTA ATA GCT TGA AAA CAA AAT GCT GAT AAT 848 
Thr Asn Ala Thr Ser Arg Leu He Ala Trp Lys Gin Asn Ala Asp Asn 

215 220 225 

TTA GCT AAC ACT TTT ATC AAA CAG TCT TTA GTT AAA AAT AAT TTG ACT 896 
Leu Ala Asn Ser Phe lie Lys Gin Ser Leu Val Lys Asn Asn Leu Thr 

230 235 240 

AGA GTT GAT GTA GCA AAT AAT CAG GAG CAA CCA GCA AAT TAC ACT TTT 944 
Arg Val Asp Vat Ala Asn Asn Gin Glu Gin Pro Ala Asn Tyr Ser Phe 

245 250 255 

GTT GGT TTT AGT GTT AAT GTT GAT ACT CCT AAC TGA AAT TTT GCG CAA 992 
Val Gly Phe Ser Val Asn Val Asp Thr Pro Asn Trp Asn Phe Ala Gin 
260 265 270 
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ACA AAA 
Arg Lys 
275 

GAA GAT 
Glu Asp 

TAT ACT 
Tyr Ser 

TTT CCA 
Phe Gly 



AAA ACT AGT 
Lys Thr Ser 

340 
ACT AAA CAA 
Thr Lys Gin 
355 

GTT GCT GCT 
Val Ala Ala 

TCA CCA CCA 
Ser Ala Pro 

AAT CTA AAA 
Asn Leu Lys 
405 

AAA GCA GCT 
Lys Ala Ala 
420 



GTT TGG 
Val Trp 

GCA ACA 
Ala Thr 

TTA AAT 
Leu Asn 
310 
GCT CAA 
Ala Glu 



GCC TCT GAA 
Ala Ser Glu 

280 
CAA CAA GCT 
Gin Gin Ala 
295 

GCT GCT GAA 
Gly Ala Glu 

AAA ACA GCT 
Lys Thr Ala 



GAT AAT 
Asp Asn 

ATT AAC 
He Asn 

AAT GAA 
Asn Glu 
375 
ACT GTT 
Thr Val 
390 

TTC AAT 
Phe Asn 



GTT GCT 
Val Gly 
345 
TTT CTA 
Phe Val 
360 

GAA GAA 
Glu Glu 

Asp Asp 
GAC GAT 

TCA AAC 
Ser Asn 



AAT ACT 
Asn Thr 

GCA TCC 
Ala Ser 

GCT AAA 
Ala Lys 
315 
TAC TTA 
Tyr Leu 
330 

TTA CAA 
Leu Gin 



CCT TTA 
Pro Leu 
285 
TTA ACA 
Leu Thr 
300 

TAC ACA 
Tyr Thr 

TAT TTC 
Tyr Phe 

TAT AAG 
Tyr Lys 



CCT ATG ATT GGA 
Pro Met He Gly 
425 



CAA ACT 
Gin Thr 

ACT ATG 
Thr Met 

He Lys 
ATT AAG 
395 
ACA ATT 
Thr lie 
410 

AAT ATG 
Asn Met 



CCA CCT 
Pro Ala 
365 
GCT AGT 
Ala Ser 
380 

He Ala 
ATT GCT 

GAA TTT 
Glu Phe 

TAT TTA 
Tyr Leu 



GCA ACT 
Ala Thr 

GAT GTT 
Asp Val 

TTA AGC 
Leu Ser 

CCT TAT 
Pro Tyr 
335 
TTA AAT 
Leu Asn 
350 

TCT GCT 
Ser Gly 



ACA CCA GCT 
Thr Pro Ala 
290 

TCA TGA ATC 
Ser Trp lie 

305 
TTT CGT TAC 
Phe Arg Tyr 
320 

AAA TTA GTT 
Lys Leu Val 

GCT GCT GAT 
Gly Gly Asp 



•1040 



CCT GCT 
Pro Ala 

Lys Val 
AAA CTC 

ACT CTC 
Scr Val 
415 
ACT TCA 
Thr Ser 
430 



TCA AGT CAT 
Ser Ser Asp 
370 

GAA ATG CAC 
Glu Met Gin 

385 
Ala Leu Ser 
CCT TTA TCT 
400 

CCT ACA CGT 
Pro Thr Gly 

TCT AAT TCG 
Ser Asn Ser 



1088 



1136 



1184 



1232 



1280 



1328 



1376 



1424 



1472 



WO 94/23019 



64 



PCT/JP94/00541 



CM GTT AAT AAA AAC AAA ATT TAT CAT GAT CTA TTC GCC AAC AGC TTT 1520 

Clu Val Asn Lys Asn Lys He Tyr Asp Asp Leu Phe Cly Asn Ser Phe 

435 440 445 450 

AAT AAT GAA AAT AAT CGA ACC GCC GTT ACT GTT GAC CTA TTA /\AA GGT 1568 

Asn Asn Glu Asn Asn Pro Thr Ala Val Thr Val Asp Leu Leu Lys Gly 

455 460 465 

TAT ACT CTT GCT GCT ACT TAC ACT ATA TAT GTT CGC CAA TTC AAT GAT 1616 
Tyr Ser Leu Ala Ala Scr Tyr Scr He Tyr Val Arg Gin Phe Asn Asp 

470 475 480 

TTA AAT ATT CAA AAT GGC ACT GAT ATG GCA AGA TCT CGA ACA GTA TAC 1664 
Leu Asn He Gin Asn Gly Thr Asp Met Ala Arg Ser Arg Thr Val Tyr 

485 490 495 

TTA GTT GGG TTA ATT GGT ACT AAT GCA ACT AGA TCA ATT AGG AAC CTA 1712 
Leu Val Gly Leu He Gly Ser Asn Ala Ser Arg Ser He Arg Asn Leu 

500 505 510 

TCA AAT GTA AGA ACT TCT CCT AAC ACG GTT AGT ACC AAT AGA ACA TTT 1760 
Ser Asn Val Arg Thr Ser Pro Asn Thr Val Ser Thr Asn Arg Thr Phe 
515 520 525 530 

ACA ATA TAT GTA AAT GCT CCA AAG TCA GGT GAT TAT TAT CTA AGT GGT 1808 
Thr He Tyr Val Asn Ala Pro Lys Ser Gly Asp Tyr Tyr Leu Ser Gly 

535 540 545 

TCG TAT CTT ACA AAT CAA AAT AGA AAT ATT AAA TTC TTA AAT AGC AGC 1856 
Ser Tyr Leu Thr Asn Gin Asn Arg Asn He Lys Phe Leu Asn Ser Ser 

550 555 560 

TCT GAT CAG ACT AGT AGT AAT TCT CTA ACA CTA AAT GTT AAG GCT CAA 1904 
Ser Asp Gin Thr Ser Ser Asn Ser Leu Thr Leu Asn Val Lys Ala Gin 

565 570 575 

ACA AAT TCA GAG ACT TTA GGA AAT TTC GAT ACA TCT AAT AAT ACG AAT 1952 
Thr Asn Trp Glu Thr Leu Gly Asn Phe Asp Thr Ser Asn Asn Thr Asn 
580 585 590 
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AIT CTT ACT AAT ACT GGA TCA AGC ACA ACA ACA GGC CHC ACT TTA AAT -2000 

lie Val Thr Asn Ser GJy Ser Ser Thr Thr Thr Gly Arg Thr Leu Asn 

595 600 605 610 

TTA AAA CAA GGA TTA AAC AAA ATT GTT ATC ACT GGA GTA GGT AAT GGT 2048 

Leu Lys Gin Gly Leo Asn Lys lie Val He Ser Gly Val Gly Asn Gly 

615 620 625 

AAT ACT CCT TTC ATA GGT AAC TA ACA TTT ACT TTG ATG GAT AAA ACA 2096 
Asn Thr Pro Phe lie Gly Asn Leu Thr Phe Thr Leu Met Asp Lys Thr 

630 635 640 

GCT ACT CCT GTA GTT GAT GAC ACT ATT TTA GAA GGA TCT ATA GAA GCT 2144 
Ala Ser Pro Val Val Asp Asp Thr He Leu Glu Gly Ser lie Glu Ala 

645 650 655 

GCT TCA AAA TAA AAAATTATGT TTTTTTAAAT CTTTTTTCAA GGATCATGTT 2196 
Gly Ser Lys *** 
660 

TCTCTTTAAA CGCTAAGTTA GTTAGATAAT AAAATAAAAG TTATTTGTTT TACTCCATGT 2256 
AATATGGCAT GAAATCTGAA TCAAACTTCA GATTTCATCT TTTTTTTATT AAGGAAGCAA 2316 
ATATGAGATA CTAGCAGCCT TTTGTCTACT ATACTTATGA TCGAACTAGA TCT 2369 



(2) @E^IJ#-^-2 Co^TOlf 



(i)S 


. n © # n. 




(A) 




48 


(B) 


BE M CD W : 




(C) 


mom. 


i *m 


CD) 






(E) 


ss n q> a m 




(xi) 


sz n © m ^ : 





«DNA 



CATCTTCCAT TTTAGGATCT ATAnATTTT TTCAACGATC CGAGCTCG 



48 
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(2) @2 n # ^ 3 d -o ^ x © m w. 

( OE?iJ ©#& 

(A) S3 m © S £ : 48 

(B) ©m : 

(C) M©& : 1 

(D) h # o S> - : gi^ 

(E) Ig?IJ©?i3S : ft&©&® ^|DNA 
(xi) U?!l©^^: IS?IJ#^- 3 

GATCTTCCAT TTTAGCATCT ATATTATTTT TTCAACGATC CGAGCTCG 48 

(2) BE m # -*§- 4 (I o i % T © ft ?g 
( i ) S2 fl| © # t£ 

(A) S © & £ : 55 

(B) SS^IJCDM : 

(O g|©£$[ : 1 *m 

(D) h *° n - : mrnvt 

(E) £?9<Z>S;£: ttl<D&m ^^DNA 
(Xi) Se^IJ©^^: @2?IJ#-i§- 4 

AGCTTTTTTT TTTTTTTTTT TTTGGCATAT AAATAATAAA TACAATAATT AATTA 55 

(2) SSJiJ#-5§- 5 cr ol^T ©1f |g 
C OEfll ©#t£ 

(A) E?»J ©g $ : 55 

(B) E ?!l © M : fefflc 
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co m ©ft : i *m 

CD) h # n - : ilii^ 

CE) IE^i©aHj: flbCD&& A)SDNA 
Cxi) IS?iJ©I,t: 5 

CCCGTAATTA ATTATTGTAT TTATTATTTA TATGCCAAAA AAAAAAAAAA AAAAA 55 

(2) ge ?lj # 6 (I o ^ T © 1f fg 
C i)I2 JlJ ©#14 
CA) i£?ij ©# £ : 40 

cb) mm (dm .mm. 

(C) ICS : 1 

CD) h *° n ^ - : g^ft 

CE) IS?lJ©S3§i : ftfe©l£g| A|DNA 
Cxi) E^J©^^: gg?ij#-^ 6 

CGCGTAAAAA TTGAAAAACT ATTCTAATTT ATTGCACTCG 4i 

(2) @2 n # 7 C o ^ T © 1f $g 
C i ) K m © # 14 

CA) IS n © g £ : 40 

CB) |g^I©M : 

CO $£©ft : 1 *m 

CD) May-; lit 

CE) @S^J©S^: ffc©&& a^DNA 
Cxi) IS^II©^^: @g ?IJ # 7 
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GATCCGAGTG CAATAA ATTA GAATAGTTTT TCAATTTTTA 

(2) ig n # ^ 8 IZ o l % T CD If $j| 
( i)EJlJ ©#&' 
CA) S3 ?ij © fi £ : 42 
(B) @S?iJ ©M : ^ SI 
CO g£©& : 1 

CD) h^ni?- : H IJt 

CE) E?i|©IS: i&<D&m ^iDNA 
Cxi) BE M © 21 : ie^I#^- 8 

GATCCCCGGG CGAGCTCGCT AGCGGGCCCG CATGCGGTAC CG 

(2) SE #1 # ^- 9 Co^t ©If i 

c i ) m m © # i* 

CA) IS^rj © g £ : 42 

cb) ss^ij ©m : tzm 

(C) I0H : 1 *m 
CD) h # d ^ - : g g( ft 

Cxi) cd^tf : @e n # 9 

TCGACGGATC CGCATGCGGG CCCGCTAGCG AGCTCGCCCG GG 

(2) Be^J^-^- 1 0 IZ o ht ©1f IS 
Ci)l2?iJ©#£fe 
CA) IE?IJ © g $ : 39 
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(B) je^ij © m : ^ m 
cc) §£©& : 1 

(D) Md-;-; gd(jt 

(E) mmomm: momm ^idna 
(xi) m&KDmTF: i o 

TCGACCCGGT ACATTTTTAT AAAAATGTAC CCGGGGATC 

(2) EJjf f 1 1 Co^TOffifft 
( Dffifll © #t£ 

(A) SS^lj © g $ : 35 

(B) @2^J©M : &m 
CO g|©& : 1 #M 

CD) h#o^- : ig^^t 

CE) lE^J©@^ : ffe©^^ a^ dna 
Cxi) EJIJ©^^: @e£lJ#-S§- i i 

GATCCCCGGG TACATTTTTA TAAAAATGTA CCGGG 

(2) IE m # ^ 1 2 C o ^ T © if fg 
C i)E*J ©#14 
CA) @e ?ij © 5 $ : 14 

cb) is^j©m : &m 
co mom. : i*i 

CD) Ftloi?-; SMtfc 

CE) @E?!l©@m:fte©^lf £i£DNA 

Cxi) mmom^-. mm^r^- 1 2 
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ATTTTTATAA AAAT 

(2) be n m i 3 c o ^ t © m U 

( i ) BE ?IJ © 4$ & 



(A) 


BE &l © g $ : 


66 


(B) 


mnow. : 


T $ J Wl 


(C) 


#jt©& : 




(D) 


h # n ^ - : 




(E) 


BE ?IJ © « ^ : 


D N A 


(xi) 


BE ?IJ © ^ 7jk : 


BE^J#-^ 



ATC GCG ATC CTA CTT TTA ACA CTA CTG ACC TTA GCC ATC TCT GCA GCC 48 
lie Ala He Leu Leu Leu Thr Val Val Thr Leu Ala He Ser Ala Ala 

5 10 15 

GCC CTT GCA TAT ACT ATG 66 

Ala Leu Ala Tyr Ser Met 

20 



(2) BE M # ^ 1 4 
( OBE^iJ ©#& 

(A) BE?iJ ©S £ 

(B) BE?iJ©M 

(C) II ©m 

(D) hsKoi?- 

(E) BS^iJ©St|g 
(xi) BE m © m 7ji 



(Co^T©1f m 

: 1387 

: 7 ; 7 i 

: li^ 
: D N A 
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AAAAACATCA GATTGTTAAT CTGATATCTT TGCTTAAAAA AACACAAAAT CTTCTAACAA . GO 

AATCCTAAAT AAATAAGCCG TTAAATTAAC TAAAAAATTA AAAAAATCCT TTTTCTTATC 120 

AACCAAAATT CTCTAGTAAT AAACGCTTAT TTATTTTTAT TTTTAGTCAT CTTTTAAGAT 180 

ATAAATATAT CTTAATATTC T ATG AAT AAG AAA AGA ATC ATC TTA AAG ACT 231 

Met Asn Lys Lys Arg lie lie Leu Lys Thr 

5 10 

ATT ACT TTG TTA GGT ACA ACA TCC TTT CTT AGC ATT GGG ATT TCT AGC 279 
lie Ser Leu Leu Gly Thr Thr Ser Phe Leu Ser He Gly He Ser Ser 
I 5 20 25 

TCT ATG TCT ATT ACT AAA AAA GAC GCA AAC CCA AAT AAT GGC CAA ACC 375 
Cys Met Ser He Thr Lys Lys Asp Ala Asn Pro Asn Asn Gly Gin Thr 
SO 35 40 

CAA TTA CAA GCA GCG CGA ATG GAG TTA ACT GAT CTA ATC AAT GCT AAA 327 
Gin Leu Gin Ala Ala Arg Met Glu Leu Thr Asp Leu He Asn Ala Lys 
45 50 55 

GCA AGG ACA TTA GCT TCA CTA CAA GAC TAT GCT AAG ATT GAA GCT ACT 423 
Ala Arg Thr Leu Ala Ser Leu Gin Asp Tyr Ala Lys He Glu Ala Ser 
60 65 70 

TTA TCA TCT GCT TAT ACT GAA CCT GAA ACA GTT AAC AAT AAC CTT AAT 471 
Leu Ser Scr Ala Tyr Ser Glu Ala Glu Thr Val Asn Asn Asn Leu Asn 
75 80 85 go 

GCA ACA CTA GAA CAA CTA AAA ATG GCT AAA ACT AAT TTA GAA TCA GCC 519 
Ala Thr Leu Glu Gin Leu Lys Met Ala Lys Thr Asn Leu Glu Ser Ala 
95 100 J05 

ATC AAC CAA GCT AAT ACG GAT AAA ACG ACT TTT GAT AAT GAA CAT CCA !,G7 
He Asn Gin Ala Asn Thr Asp Lys Thr Thr Phe Asp Asn Glu His Pro 
110 115 120 
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AAT TTA GTT GAA GCA TAC AAA GCA CTA AAA ACC ACT TTA GAA CM CGT 
Asn Leu Val Clu Ala Tyr Lys Ala Leu Lys Thr Thr Leu Glu Gin Arg 
125 130 135 



615 



CCT ACT AAC CTT GAA GGT TTA GCT TCA ACT GCT TAT AAT CAG ATT CGT 
Ala Thr Asn Leu Glu Gly Leu Ala Ser Thr Ala Tyr Asn Gin lie Are 
1-40 145 150 



663 



AAT AAT TTA GTG GAT CTA TAC AAT AAT GCT ACT ACT TTA ATA ACT AAA 
Asn Asn Leu Val Asp Leu Tyr Asn Asn Ala Ser Ser Leu lie Thr Lys 
155 160 165 170 

ACA CTA GAT CCA CTA AAT GGG GCA ATG CTT TTA GAT TCT AAT GAG ATT 
Thr Leu Asp Pro Leu Asn Gly Gly Met Leu Leu Asp Ser Asn Glu He 
175 180 185 



711 



759 



ACT ACA CTT AAT CGG AAT ATT AAT AAT ACG TTA TCA ACT ATT AAT GAA 
Thr Thr Val Asn Arg Asn He Asn Asn Thr Leu Ser Thr lie Asn Glu 
190 195 200 



807 



CAA AAG ACT AAT GCT GAT GCA TTA TCT AAT ACT TTT ATT AAA AAA GTG 
Gin Lys Thr Asn Ala Asp Ala Leu Ser Asn Scr Phe He Lys Lys Vat 
205 210 215 



855 



ATT CAA AAT AAT GAA CAA ACT TTT CTA GGG ACT TTT ACA AAC GCT AAT 
lie Gin Asn Asn Glu Gin Ser Phe Val Gly Thr Phe Thr Asn Ala Asn 
220 225 230 



903 



GTT CAA CCT TCA AAC TAC ACT TTT GTT GCT TTT ACT GCT GAT GTA ACA 
Val Gin Pro Ser Asn Tyr Ser Phe Val Ala Phe Ser Ala Asp Val Thr 
235 240 245 250 



951 



CCC GTC AAT TAT AAA TAT GCA AGA AGG ACC GTT NNN AAT GGT GAT GAA 
Pro Val Asn Tyr Lys Tyr Ala Arg Arg Thr Val Xaa Asn Cly Asp Glu 
255 260 265 



999 
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MT 1TA GTT CAA GCA TAC AA,^ GCA CTA AAA ACC ACT TTA GAA CAA CGT 
Asn Leu Val Glu Ala Tyr Lys Ala Leu Lys Thr Thr Leu Glu Gin Arg 
125 130 135 



61H 



GCT ACT AAC CTT GAA GGT TTA GCT TCA ACT GCT TAT AAT CAG ATT CGT 663 
Ala Thr Asn Leu Glu Gly Leu Ala Ser Thr Ala Tyr Asn Gin He Arg 
140 145 150 

AAT AAT TTA GTG GAT CTA TAC AAT AAT GCT ACT ACT TTA ATA ACT AAA 711 
Asn Asn Leu Val Asp Leu Tyr Asn Asn Ala Ser Ser Leu He Thr Lys 
155 160 165 170 

ACA CTA GAT CCA CTA AAT GGG CCA ATG CTT TTA GAT TCT AAT GAG ATT 759 
Thr Leu Asp Pro Leu Asn Gly Gly Met Leu Leu Asp Ser Asn Glu He 
175 180 185 



ACT ACA GTT AAT CGG AAT ATT AAT AAT ACG TTA TCA ACT ATT AAT GAA 
Thr Thr Val Asn Arg Asn He Asn Asn Thr Leu Ser Thr He Asn Glu 
190 195 200 



807 



CAA AAG ACT AAT GCT GAT GCA TTA TCT AAT ACT TTT ATT AAA AAA GTG 
Gin Lys Thr Asn Ala Asp Ala Leu Ser Asn Scr Phe lie Lys Lys Val 
205 210 215 



855 



ATT CAA AAT AAT GAA CAA ACT TTT GTA GGG ACT TTT ACA AAC GCT AAT 
He Gin Asn Asn Glu Gin Ser Phe Val Gly Thr Phe Thr Asn Ala Asn 
220 225 230 



903 



GTT CAA CCT TCA AAC TAC ACT TTT GTT GCT TTT ACT GCT GAT GTA ACA 
Val Gin Pro Ser Asn Tyr Ser Phe Val Ala Phe Scr Ala Asp Val Thr 
235 240 245 250 



951 



CCC GTC AAT TAT AM TAT GCA AGA AGG ACC GTT NNN MT GGT GAT GAA 
Pro Val Asn Tyr Lys Tyr Ala Arg Arg Thr Val Xaa Asn Gly Asp Glu 
255 260 265 



999 
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CCT TCA ACT AGA ATT CTT GCA AAC ACG AAT ACT ATC ACA GAT GTT TCT 1047 
Pro Ser Ser Arg lie Leu Ala Asn Thr Asn Ser lie Thr Asp Val Ser 
270 275 280 



Xaa ATT TAT ACT TTA CCT CCA ACA AAC ACG AAC TAC CAA TTT ACT TTT 1095 
NMN lie Tyr Ser Leu Ala Gly Thr Asn Thr Lys Tyr Gin Phe Ser Phe 
285 290 295 

ACC AAC TAT GGT CCA TCA ACT CCT TAT TTA TAT TTC CCT TAT AAC TTG 1143 
Ser Asn Tyr Cly Pro Ser Thr Cly Tyr Leu Tyr Phe Pro Tyr Lys Leu 
300 305 310 

CTT AAA CCA CCT GAT CCT AAT AAC CTT GCA TTA CAA TAC AAA TTA AAT 1191 
Val Lys Ala Ala Asp Ala Asn Asn Val Gly Leu Gin Tyr Lys Leu Asn 
315 320 325 330 

AAT GGA AAT GTT CAA CAA GTT GAG TTT GCC ACT TCA ACT ACT GCA AAT 1239 
Asn Gly Asn Val Gin Gin Val Glu Phe Ala Thr Ser Thr Ser Ala Asn 
.335 340 345 

AAT ACT ACA GCT AAT CCA ACT CAG CAG TTG ATG AGA TTA AAG TTG CTA 1287 
Asn Thr Thr Ala Asn Pro Thr Gin Gin Leu Met Arg Leu Lys Leu Leu 
350 355 360 

AAA TCG TTT TAT CAG GTT TAA GATTTGGCCA AAACACAATC GAATTAAGTG 1338 
Lys Ser Phe Tyr Gin Val *** 
365 

TTCCAACGGG TGAAGGAAAT ATGAATAAAG TTGCGCCAAT GATTGGCAA 1387 



(2) @S?lJ#-5§- 1 5 Cot^T ©If U 
( ©#14 

(A) W.m © g $ : 1945 

(B) mm © m. t i ; m 
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(C) iOS 

(D) h *' n iP - 

(E) Sfi^ijoa^ 
(xi) @2£IJ©^t"f 



- *m 

D N A 



1 5 



CGTACCTTTT AATCGCTATT CGGCTCTTAT TTTATTGTCA GGATTGCAC TAACACCAGTT 
ATAGCAACC CCAATTAACT CAGTAGAACT TACAGAG ATG ATG AAT GGT CAA GAA 

Met Met Asn Gly Gin Glu 

5 

GTC ACA ACA ACT AAA AAG ATT ACT ACG TTT GCH TTC TTA ATC AAC ATG 
Val Thr Thr Thr Lys Lys He Ser Tlir Phe Ala Phe Leu He Asn Wet 

10 15 20 

TTA CCA AAT TAC CAA CTA AGT ACA CTT GGT TAC TTA CAG ATT ACA GCA 
Leu Pro Asn Tyr Gin Leu Ser Thr Leu Gly Tyr Leu CJn He Thr Ala 
2 5 so s 5 

GCT GCT GCT GGA CTT GTA GTA GGG ATT* CTA TTA CTT GCA TTA GGC GCA 
Ala Ala Ala Gly Leu Val Val Gly He Val Leu Leu Ala Leu Gly Ala 

4 0. 4 5 5 0 

ACA TTC TTT GTT AAA ACT AGA CGT AAA ACA AAT GAA ATG CTT GCT GCA 
Thr Phe Phe Val Lys Thr Arg Arg Lys Thr Asn Glu Met Leu Ala Ala 

55 60 65 70 

CTT CAA GAT GCT GAA GAA GAA GAA GTG GCA CAA GAA GAA CAA GCT GAA 
Leu Gin Asp Ala Glu Glu Glu Glu Val Ala Gin Glu Glu Gin Ala Glu 

7 5 8 0 8 5 

GAA AAT GTT GAA GTC ACT CCA ACT CAA CAA GCT GAA GTT AAG ACT GAA 
Glu Asn Val Glu Val Thr Pro Thr Gin Gin Ala Glu Val Lys Thr Glu 

9 0 9 5 1 0 0 

CAA TTA ATT GGC ACA CAA TTA GTA ACA ACT GAT GTA GCT AGC AAT CAA 
Gin Leu lie Gly Thr Gin Leu Val Thr Thr Asp Val Ala Ser Asn Gin 

10 5 ilo 115 

GCT GCA GGT ACT GAA CAA GTT GAA GGT GAT TTA TTA CCT CCT AGT CAA 
Ala Ala Gly Thr Glu Gin Val Glu Gly Asp Leu Leu Pro Pro Ser Gin 

1 2 0 1 2 5 ISO 



60 
114 



162 



210 



258 



306 



354 



402 



450 



498 
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CM CCA ACG GAA ATC CCT CCA GCT CCT TCA CCA ATG GGT ACT CCT AAG R4C 
Gin Pro Thr Glu Mel Arg Pro Ala Pro Ser Pro Met Gly Ser Pro Lys 

135 140 145 150 

TTA TTA GGT CCA AAC CAA CCT GGT CAT CCA CAA CAC GGA CCA CGT CCG 594 
Leu Leu Gly Pro Asn Gin Ala Gly His Pro Gin His Gly Pro Arg Pro 

155 160 165 

ATG AAT CCT CAT CCA CCT CAA CCA CGT CCT CAA CAA GCT GGC CCA CGT 642 

Met Asn Ala His Pro Gly Gin Pro Arg Pro Gin Gin Ala Gly Pro Arg 
170 175 iso 



CCA ATC GGA GCT GCT GGA TCT AAC CAA CCA AGA CCC ATG CCA AAT GGT 
Pro Met Gly Ala Gly Gly Ser Asn Gin Pro Arg Pro Met Pro Asn Gly 



185 



190 



195 



CCA CAA AAC CAA CAA GGT CCA AGA CCA ATG AAC CCT CAA GGC AAT CCT 
Pro Gin Asn Gin Gin Gly Pro Arg Pro Met Asn Pro Gin Gly Asn Pro 



200 



205 



210 



CGT CCT GGA CCA GCT GGC CCA CCA CCT AAC GGC CCA CAA AAT TCT CAA 
Arg Pro Gly Pro Ala Gly Pro Arg Pro Asn Gly Pro Gin Asn Ser Gin 



215 



220 



225 



280 



CCA CGT CCT CAA CCA GCT GGC CCA CGT CCA ATG GGA GCT GGT AGA TCT 
Pro Arg Pro Gin Pro Ala Gly Pro Arg Pro Met Gly Ala Gly Arg Ser 



235 



240 



245 



690 



738 



786 



834 



AAC CAA CCA AGA CCA ATG CCA AAT GGT CCA CAA AAC CAA CAA GGT CCA 882 
Asn Gin Pro Arg Pro Met Pro Asn Gly Pro Gin Asn Gin Gin Gly Pro 

250 255 260 

AGA CCA ATG AAC CCT CAA GGC AAT CCT CGT CCT CAA CCA GCT GGT GTC 930 
Arg Pro Met Asn Pro Gin Gly Asn Pro Arg Pro Gin Pro Ala Gly Val 

265 270 275 

AGA CCT AAC AGC CCA CAA GCT AAC CAG CCA GGA CCA CGT CCA ACG CCA 978 
Arg Pro Asn Ser Pro Gin Ala Asn Gin Pro Gly Pro Arg Pro Thr Pro 

280 285 290 
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AAT AAT CCT CM GGA CCA CGG CCA ATG CGT CCA ACA CCA AAT GGA GGA . 1026 
Asn Asn Pro Gin Gly Pro Arg Pro Met Gly Pro Arg Pro Asn Gly Gly 

295 300 305 310 

CCA AAC CGA GCT TAATTAACCA ATAGATTAGC TCTAAATTTG AAAACAGTTC 1078 
Pro Asn Arg Ala ' 

ATTTCCTAGA AAATGAACTG TTTTTTTTAT TATTTGTAAG TAAATTTATT AATCAACCGC 1138 

TTCHTTTGTT GAATAAAGAT AGATCACAAC ATCTTCTTGA TTTACATCTT TAATTTGCAT 1198 

ATTATTGATC ATTAAAGGGA TCTTGATGAT CTGATACATC TTGTTATTCT CATAATCAAG 1258 

ATAATTAAGA TCTGAAGCAC TAAAAGCAAA TAGCTCTTGT TCAGATTGGA TTAGTTCTTT 1318 

AGCATTATTT AAGAACGACT GATCATCACT CAGTAATAAT AAGATCTGAT TCAAGTTTTT 1378 

GATATCAGTT GCTACTTCTT GATTTAACAT CAATGTTTCA TAGCGTGATA ATAAGGATTT 1438 

AAAACGGTGA ATGATTGATG TCGTTGCACT TTTCTCATCG TTGGTTTCAA CGTATTGAAA 1498 

AGTGTTCATT AAGTTAATGT ATTCTTGCTG GTATTTCTTA TTAATCTGAT CAGGGTTATC 1558 

TGAATAGATT AAGATGTTCT TATTAGTTTG ATCAACAATA ACCATCGTTG CTTTCATTAA 1618 

AGCTCAGTAA GTAAATAGTT TTTCAATCTT ATGCTTTAAT AAAAACGGGA TGATATTCTT 1678 

ATGTAGGTTA AACTTATTAA AAATAAGTTT TGCAATCTGG TTGACTAGTT TATGATCAAC 1738 

CTGGTTGATA CTTAATTTCT TAAGCATAAG AAGATTTTAA AATATTTAAA AAAACTATTG 1798 

CTGATATGTT AAAATAGTTA AGGTATAAAA ATAATAAATT AAATATGGCT CGTAGAGATG 1858 

ATCTAACCGG GCTTGGTCCT TTAGCAGCAA ATAATCGTTC TCATGCTTTA AACATTACCA 1918 

AGCGTCGTTG AAACTTAAAC CTACAAA 104= 



(2) iE^J#-^ 1 6 Clo^TCDlffg 
(A) mm (D M £ : 1935 

• (B) se^ij com. : t i j m 
(d) h- # o ? - : w.mvt 
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(E) unomm-. dna 
( x i ) mmomm ■. s n # ^ 1 6 

TTTATTTTTA TTTTTGCTAA ATCTTTTAAA ATATAAATAT ATTTTAATAT TCT ATG 

Met 



5G 



AAT AAA 
Asn Lys 

TCC TTT 
Ser Phe 

GAT GCA 
Asp Ala 
35 

GAG TTA 
Glu Leu 

50 
CAA GAC 
Gin Asp 



AAA AGA 
Lys Arg 
5 

CTT ACT 
Leu Scr 
20 
AAC CCA 
Asn Pro 

ACA GAT 
Thr Asp 

TAT GCC 
Tyr Ala 



GCT GAA ACA CTT 
Ala Glu Thr Val 
85 

ATG GCT AAA ACT 
Met Ala Lys Thr 
100 

AAA ACG ACT TTT 
Lys Thr Thr Phe 
115 

GCA CTA AAA ACC 



ATC ATC TTA 
He He Leu 

ATT GGG ATT 
lie Gly lie 

AAT AAT GCC 
Asn Asn Gly 
40 

CTA ATC AAT 
Leu lie Asn 
55 

AAG ATT GAA 
Lys He Glu 
70 

AAC AAT AAC 
Asn Asn Asn 



AAG ACT 
Lys Thr 
20 

TCT AGC 
Scr Ser 
25 
CAA ACC 
Gin Thr 

GCT AAA 
Ala Lys 

GCT ACT 
Ala Ser 



AAT TTA GAA 
Asn Leu Glu 



CTT AAT 
Leu Asn 
90 

TCA GCC 
Ser Ala 
105 

CAC CCA 
His Pro 



ATT AGC TTG 
He Scr Leu 

TCT ATG TCT 
Cys Met Ser 

CAA TTA GAA 
Gin Leu Glu 
45 

GOG ATG ACA 
Ala Met Thr 
60 

TTA TCA TCT 
Leu Scr Scr 
75 

GCA ACA TTA 
Ala Thr Leu 



TTA GCT ACA ACA 
Leu Gly Thr Thr 
15 

ATT ACT AAA AAA 
lie Thr Lys Lys 
30 

GCA CCG CGA ATG 
Ala Ala Arg Met 



TTA GCT 
Leu Ala 

GCT TAT 
Ala Tyr 



ATC AAC CAA 
lie Asn Gin 



GAT AAT GAA 
Asp Asn Glu 
120 

ACT TTA GAA CAA CGT 



GAA CAA 
Glu Gin 
95 

GCT AAT 
Ala Asn 
110 

GAA GCA 
Glu Ala 



TCA CTA 
Ser Leu 
65 

ACT GAA 
Ser Glu 
80 
CTA AAA 
Leu Lys 

ACG GAT 
Thr Asp 



TAC AAA 
Tyr Lys 



AAT TTA CTT 
Asn Leu Val 
125 

GCT ACT AAC CTT GAA GCT TTG 



104 



152 



200 



248 



296 



344 



392 



440 



488 
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Ala Leu Lys Thr Thr Leu CIu Gin Arg Ala Thr Asn Leu Clu Gly Leu 
130 135 140 145 

TCA TCA ACT GCT TAT AAT CAA ATT CGC AAT AAT TTA CTG GAT CTA TAC 
Ser Ser Thr Ala Tyr Asn Gin He Arg Asn Asn Leu Val Asp Leu Tyr 

150 155 160 

AAT AAA GCT ACT ACT TTA ATA ACT AAA ACA CTA GAT CCA CTA AAT GGG 
Asn Lys Ala Ser Ser Leu He Thr Lys Thr Leu Asp Pro Leu Asn Gly 

165 i7o 175 

GGA ACC CTT TTA GAT TCT AAT GAG ATT ACT ACA CCT AAT AAG AAT ATT 
Cly Thr Leu Leu Asp Ser Asn Clu lie Thr Thr Ala Asn Lys Asn lie 

180 185 190 

AAT AAT ACG TTA TCA ACT ATT AAT GAA CAA AAG ACT AAT GCT GAT CCA 
Asn Asn Thr Leu Ser Thr He Asn Glu Gin Lys Thr Asn Ala Asp Ala 

195 200 205 

TTA GCT AAT ACT TTT ATT AAA GAA GTG ATT CAA AAT AAT AAA CAA ACT 
Leu Ala Asn Ser Phe He Lys Glu Val He Gin Asn Asn Lys Gin Ser 
210 215 220 225 

TTT CTA GGA ATG TTT ACA AAC ACT AAT CTT CAA CCT TCA AAC TAT ACT 
Phe Val Cly Met Phe Thr Asn Thr Asn Val Gin Pro Ser Asn Tyr Ser 

230 235 240 

TTT GTT GCT TTT ACT CCT CAT CTA ACA CCT CTT AAT TAT AAA TAT CCA 
Phe Val Ala Phe Ser Ala Asp Val Thr Pro Val Asn Tyr Lys Tyr Ala 

245 250 255 

AGA AGA ACG GTT TGA AAT GCT GAT GAA CCT TCA ACT AGA ATT CTT GCA 
Arg Arg Thr Val Trp Asn Gly Asp Glu Pro Ser Ser Arg He Leu Ala 

260 265 270 

AAC ACC AAT ACT ATT ACT GAT GTT TCA TGA ATT TAT ACT TTA TCT GGA 
Asn Thr Asn Ser He Thr Asp Val Ser Trp lie Tyr Ser Leu Ser Gly 

275 280 285 

ACA AAC ACG AAA TAC CAA TTT ACT TTT ACC AAC TAC GGT CCA TCA ACT 



536 



584 



632 



680 



728 



776 



824 



872 



920 



968 
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llir Asn Thr Lys Tyr CJn Phe Ser Phe Ser Asn Tyr Gly Pro Ser Thr 

290 295 300 305 

CCT TAT TTA TAT TTC CCT TAT AAC TTC GTT AAA GCC CCT CAT GCT AGT 101 G 

Gly Tyr Leu Tyr Phe Pro Tyr Lys Leu Val Lys Ala Ala Asp Ala Ser 

310 315 320 

AAT GTT GGA TTA CAA TAC AAA CTA AAT AAT GGA AAT GTT CAA CCA GTT 1064 
Asn Va! Gly Leu Gin Tyr Lys Leu Asn Asn Gly Asn Val Gin Pro Val 

325 330 335 

GAG TTT GCC ACT TCA ACT AGC GCA AAT AAT ACT ACA GCT AAT CCA ACT 1112 
G J u. Phe Ala Thr Ser Thr Ser Ala Asn Asn Thr Thr Ala Asn Pro Thr 

340 345 350 

CCA GCA GTT GAT GAG ATT AAA GTT GCT AAA ATC GTT TTA TCA GCT TTA 1160 
Pro Ala Val Asp Clu He Lys Val Ala Lys He Val Leu Ser Gly Leu 

355 360 365 

AGA TTT GCC CAA AAC ACA ATC GAA TTA AGT GTT CCA ACG CCT CAA ACA 1208 
Arg Phe Gly Gin Asn Thr He Glu Leu Ser Val Pro Thr Gly Clu Arg 
370 375 380 385 

AAT ATG AAT AAA GTT GCC CCA ATG ATT GGT AAT ATC TAT ATT ACT TCA 1250 
Asn Met Asn Lys Val Ala Pro Met He Cly Asn Met Tyr He Thr Ser 

390 395 400 

TCT AAT GCT GAA GCA AAT AAA AAG CAA ATT TAC GAT ACT ATT TTT CCA 1304 
Ser Asn Ala Glu Ala Asn Lys Lys Gin He Tyr Asp Ser He Phe Cly 

405 410 415 

AAC ACT TCA TCA CAA ACT CCT AGC CAA ACA TCT GTT AGT GTT GAT CTA 1352 
Asn Thr Ser Ser Gin Thr Ala Ser Gin Thr Ser Val Ser Val Asp Leu 

420 425 430 

TTA AAA GGA TAT AGT CTT GCA ACT ACT TCA AGA ACA TAT ATT CCT CAA 1400 
Leu Lys Gly Tyr Ser Leu Ala Thr Ser Ser Arg Thr Tyr lie Arg Gin 

435 440 445 

TTT ACT CCT TTA ACA GAT AAT GCC CTA CAA ACC TCT CAC CCA GTT TAT 1448 
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Hie Thr Gly Leu Tlir Asp Asn Gly Val Gin Thr Scr Asp Pro Val Tyr 

450 455 460 465 

TTA AIT GGT TTG ATT GGT GGT CGT CAG GAT CGT ACA GTT GCA ACT GGT 149G 

Leu Ue Gly Leu lie Gly Gly Are Gin Asp Arg Thr Val Ala Thr Gly 

470 475 480 

ACA ACG AAT ATT CAA AAT TCT CCT GAT GTA GAT AAT GAT AAT AGA ACA 1544 
Thr Thr Asn lie Gin Asn Ser Pro Asp Val Asp Asn Asp Asn Arg Thr 

485 490 495 

TTC ACA ATA TAT GTA AAT GCA CCA ATA AAC GGG AAC TAT CAC ATA ACT 1592 
Hie Thr lie Tyr Val Asn Ala Pro lie Asn Gly Asn Tyr His He Ser 

500 505 510 

GGT GCG TAT TTA CAA GGA ACG CGT ACA GCA AGA ACT CTG AAA TTC TCA 1640 
Gly Ala Tyr Leu Gin Gly Thr Arg Thr Ala Arg Ser Leu Lys Phe Ser 

515 520 525 

TCC GGT ACA ACT CGC ACT AAT AAT GAA GTT ACA GTC CTT GGT TTA GAA 1688 
Scr Gly Thr Ser Gly Ser Asn Asn GIu Val Thr Val Leu Gly Leu Glu 
530 535 . 540 545 

CAA ACG GAT TGA ACA ATA TTA GGT CAC TTT GAT ACA AAG ATG GAT GGT 1736 
Gin Arg Asp Trp Thr lie Leu Gly His Phe Asp Thr Lys Met Asp Gly 

550 555 560 

ACT ACT ACT ATT TCA TGA ACA AAT ACA GCA ACC AAA AGA ACT CTA ACC 1784 
Tlir Thr Thr He Ser Trp Thr Asn Tlir Ala Ser Lys Arg Thr Leu Thr 

565 570 575 

TTA AAT AAA GGT CTA AAT AAA ATT ATT GTA AGT GGA GGA ACT CAA GAT 1832 
Leu Asn Lys Gly Leu Asn Lys lie He Val Ser Gly Gly Thr Gin Asp 

580 585 590 

AAC ACA AAT GCT CCA TTT ATC GGT AAC TTA ACA TTT ACT CTC CAT CTA 1880 
Asn Tlir Asn Ala Pro PJie He Gly Asn Leu Tlir Hie Thr Leu His Leu 

595 600 605 

ACG TAGAAACTTC TATTGCAAGC TCTCAATCTG CACAACCAGT TAAAAATAGA TG 1935 
Thr 
610 
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(2) EW#t i 7 i:o^TOfif8 
( i)12?ij ©4f 1± 

(A) 02 ?lj © ^ $ : 32 

(B) mpicbm : &m 
(o mom. : — #m 
(d) h a d - : m.mvt 

(E) i2?ij©agj : utKD&m ^idna 

(xi ) 12 ?IJ © ^ ^ : 
TACGTTCTTCCTGGCAAACCTTACCACTACTT 

(2) E^lff l 8i:o^T0ffg 

( i ) 12 m CD 4# £fe 

(A) 12 7!J © J| £ : 21 

( B ) 12 711 © 19 : mm 

(C) M©f& : — 

(D) h # a - : m.m#; 

(E) 127IJ©«gi: tti(D&m ^KDNA 
(xi) 12 7U : 

CTACAAAGAACCTAAATATCA 

(2) 12 79 # ^ l y ( r o ^ t © 1f m 
( i)12 7U ©#t£ 

(A) 12 7(| © g $ : 24 

(B) 12 M © S : &m 
(O $t©£fc : — 
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(D) h sk o v - : mm®. 

(E) SE?>J<Z>8B& : ftk©^- 
(xi ) BE n <D m tj< : 

TATAGAATTAAATTT TACTTATTC 



J5Sc D N A 



•24 



(2) ie?ljf f 2 0 ICohTOlf 

(A) IS^lJ © g $ : 97 

(B) SS^fjCDM : 

(o iot : 

(D) h ^ n ^ - : S 

(E) mm® mm-. i&<Dmm 

(xi) IE ^IJ CD ^ ^ : 

AGCTTTTTTT TTTTTTTTTT TTTGGCATAT AAATAATAAA TACAATAATT AATTACGCGT 
AAAAATTGAA AAACTATTCT AATTTATTGC ACTCGTC 



d^DN A 



(2) E^lJf f 2 1 lio^TOjffi 

( oie^j & 

(A) IE n CD £ : 93 

(b) se^jcdm -.mm 

(C) : — 

(D) h^oy-: itH tfc 

(E) se#i ©sit : itiKDmm 

(xi) SE^IJCD 



fife D N A 
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AAAAAAAAAA AAAAAAAAAC CGTATATTTA TTATTTATGT TATTAATTAA TGCGCATTTT 60 
TAACTTTTTG ATAAGATTAA ATAACGTGAG CAG 93 



(2) SB n # 2 2 (I O ^ T © 1f $g 
( i ) SB ?IJ CD # tfe 

(A) SS^IJ (DM £ : 95 

(B) 1E?IJ CDM : mm 

(C) iJt<Z>!fc : 

(D) h * □ n - : w.mvt 

(E) mnomm: mo mm 

( X i ) @£?IJ©^^: 

AGCTTTTTTT TTTTTTTTTT TTTGGCATAT AAATAATAAA TACAATAATT AATTACGCGT 60 
AAAAATTGAA AAACTATTCT AATTTATTGC ACTCG 95 



-n fi£ D N A 



(2) SE # 2 3 iz o t% T CD 1f #g 
( i)ge^ij CD #14 

(A) WZm<DM £ : 96 

(B) E7!l©g : mm 

(C) £I©f£ : -^gi 

(D) h v - : W.mVt 

(E) se^ij cd mm mo mm 

( X i ) i2 n CD ^ ^ : 

AAAAAAAAAA AAAAAAAAAA CCGTATATTT ATTATTTATG TTATTAATTA ATGCGCATTT 60 
TTAACTTTTT GATAAGATTA AATAACGTGA GCCTAG 



^IDNA 
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(2) S2^iJ#^2 4 i: o T © If 



( i)&M ©4f t£ 

(A) S2^iJ ©g $ 

(B) mm (DM 

(C) m©& 

(D) H#ds>- 

(E) ffi?!l©?£3i 
(xi ) @2 ?IJ © S ^ 

GATCCAGCATG 



1 1 



m. D N A 



(2) Se ?!l # 2 5 Jw o l % T © 1f fg 

(i)@e^ij©#i* 

(A) @£ #1 © S $ : 10 

(b) mm <dm .mm 

(C) gg©& : — *«[ 

(D) h # o - : It 

(E) @S^i©aiS:fffe©^^ ^BJtDNA 
(Xi) E^lJ © : 

GTCGTACCTG 



(2) SS M # 2 6 II o ^ T © If |g 
( i)l£?»J ©#t£ 

(A) IS^IJ ©S $ : 21 

(B) ge^ij ©M : &m 

(C) 4ft Oft : — 
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(D) b *" o i> - : umtf: 

(E) mpiomm Movim &®.dna 
( x i ) se ^ij © m : 

GGGATTTCGAATTCTATGTCT 

(2) IS 2 7 Co^t (Dffim 

( i ) 02 m <D ft tfe 

(A) @2 £ : 2346 

(B) m&i om : t $ j m 
(o mom : 

(D) h a V - : W.%(W; 

(E) IE?iJ®Si: DNA 

(xi) IS #1 © ^ ^ : @E^lJ#^-2 7 
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AAAAACATCA GATTCTTAAT CTGATATCTT TCCTTAAAAA AACACAAAAT CTTCTAACAA . 60 

AATCCTAAAT AAATAACCCG TTAAATTAAC TAAAAAATTA AAAAAATGCT mTCTTATC 120 

AACCAAAATT CTCTACTAAT AAACGCTTAT TTATTTTTAT TTTTAGTCAT CTTTTAAGAT 180 

ATAAATATAT CTTAATATTC T ATG AAT AAG AAA AGA ATC ATC TTA AAG ACT 231 

Met Asn Lys Lys Arg He lie Leu Lys Thr 

5 10 
ATT ACT TTG TTA GGT ACA ACA TCC TTT CTT AGC ATT GGG ATT TCT AGC 279 
lie Ser Leu Leu Gly Thr Tlir Ser Phe Leu Ser He Gly He Ser Ser 

15 20 25 

TCT ATG TCT ATT ACT AAA AAA GAC GCA AAC CCA AAT AAT GGC CAA ACC 327 
Cys Met Ser He Thr Lys Lys Asp Ala Asn Pro Asn Asn Gly Gin Thr 

SO 35 40 

CAA TTA CAA GCA GCG CGA ATG GAG TTA ACT GAT CTA ATC AAT GCT AAA 375 
Gin Leu Gin Ala Ala Arg Met Glu Leu Thr Asp Leu He Asn Ala Lys 

45 50 55 

GCA AGG ACA TTA GCT TCA CTA CM GAC TAT GCT AAG ATT GAA GCT ACT 423 
Ala Arg Thr Leu Ala Ser Leu Gin Asp Tyr Ala Lys He Glu Ala Ser 

60 65 70 

TTA TCA TCT GCT TAT ACT GAA GCT GAA ACA GTT AAC AAT AAC CTT AAT 471 
Leu Ser Ser Ala Tyr Ser Glu Ala Glu Thr Val Asn Asn Asn Leu Asn 
75 80 85 so 

GCA ACA CTA GAA CAA CTA AAA ATG CCT AAA ACT AAT TTA GAA TCA GCC 519 
Ala Thr Leu Glu Gin Leu Lys Met Ala Lys Thr Asn Leu Glu Ser Ala 

95 100 105 

ATC AAC CAA GCT AAT ACC GAT AAA ACG ACT TTT GAT AAT GAA CAT CCA 567 
lie Asn Gin Ala Asn Thr Asp Lys Thr Thr Phe Asp Asn Glu His Pro 

110 115 120 

AAT TTA GTT GAA GCA TAC AAA GCA CTA AAA ACC ACT TTA GAA CAA CGT 615 
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Asn Leu VaJ CIu Ala Tyr Lys Ala Leu Lys Tlir Thr Leu Glu Gin Arg 

125 130 135 

GCT ACT AAC CTT GAA GGT TTA GCT TCA ACT GCT TAT AAT CAG ATT CGT 663 
Ala Thr Asn Leu GIu Gly Leu Ala Ser Thr Ala Tyr Asn Gin lie Arg 

140 145 150 

AAT AAT TTA GTG GAT CTA TAC MT AAT GCT ACT ACT TTA ATA ACT AAA 711 
Asn Asn Leu Val Asp Leu Tyr Asn Asn Ala Ser Ser Leu 1 le Thr Lys 
155 160 165 170 

ACA CTA GAT CCA CTA AAT GGG GGA ATG CTT TTA GAT TCT AAT GAG ATT 759 
Bit Leu Asp Pro Leu Asn Gly Gly Met Leu Leu Asp Ser Asn Glu lie 

175 180 185 

ACT ACA CTT AAT CGG AAT ATT AAT AAT ACG TTA TCA ACT ATT AAT GAA 807 
Thr Thr Val Asn Arg Asn He Asn Asn Thr Leu Ser Thr He Asn Glu 

190 195 200 

CAA AAG ACT AAT GCT GAT GCA TTA TCT AAT ACT TTT ATT AAA AAA GTG 855 
Gin Lys Thr Asn Ala Asn Ala Leu Ser Asn Ser Phe He Lys Lys Val 

205 210 215 

ATT CAA AAT AAT GAA CAA ACT TTT GTA GGG ACT TTT ACA AAC GCT AAT 903 
He Gin Asn Asn Glu Gin Ser Phe Val Gly Thr Phe Thr Asn Ala Asn 

220 225 230 

CTT CAA CCT TCA AAC TAC ACT TTT GTT GCT TTT ACT GCT GAT GTA ACA 951 
Val Gin Pro Ser Asn Tyr Ser Phe Val Ala Phe Ser Ala Asp Val Thr 
235 240 245 250 

CCC GTC AAT TAT AAA TAT GCA AGA AGG ACC GTT TGG AAT GGT GAT GAA 999 
Pro Val Asn Tyr Lys Tyr Ala Arg Arg Thr Val Trp Asn Gly Asp Glu 

255 260 265 

CCT TCA AGT AGA ATT CTT GCA AAC ACG AAT ACT ATC ACA GAT GTT TCT 1047 
Pro Ser Ser Arg He Leu Ala Asn Thr Asn Ser He Thr Asp Val Ser 

270 275 280 

TGG ATT TAT AGT TTA GCT GGA ACA AAC ACG AAG TAC CAA TTT AGT TTT 1095 



WO 94/23019 



PCT/JP94/00541 



89 



Trp Me Tyr Scr Leu Ala 
285 

TAT CCT CCA TCA 
Tyr Cly Pro Ser 



AGC AAC 
Scr Asn 
300 
GIT AAA 
Val Lys 
315 

AAT GGA 
Asn Cly 



CCA GCT 
AJa Ala 

AAT GTT 
Asn Val 



AAT ACT 
Asn Thr 

AAA ATC 
Lys He 

ACT GTT 
Ser Val 
380 
CCC AAC 
CJy Asn 
395 

AAT GAT 
Asn Asp 



ACA CCT 
Thr Ala 
350 
GTT TTA 
Val Leu 
365 

CCA ACG 
Pro Tfir 



CAT GCT 
Asp Ala 
320 
CAA CAA 
Gin Gin 
335 

AAT CCA 
Asn Pro 



Cly Thr Asn Thr Lys Tyr 
290 

ACT OCT TAT TTA 
Thr Cly Tyr Leu 
305 

AAT AAC GTT GGA 
Asn Asn Val Gly 



GTT GAG 
Val Glu 

ACT CCA 
Thr Pro 



TCA GCT 
Ser Gly 

GGT GAA 
Gly Glu 



ATT TAT 
He Tyr 



ATC TTT 
He Plie 



CTA ATG 
Val Met 



GTT AAT 
Val Asn 
430 

CCA GCA TAT AAA 



CTT AGC 
Leu Ser 
400 
GCT AAC 
Cly Asn 
415 

ATC GTT 
Met Val 



TTA AGA 
Leu Arg 
370 
GGA AAT 
Gly Asn 
385 

TCA AAT 
Ser Asn 



TTT GCC 
Phe Ala 
340 
GCA GTT 
Ala Val 
355 

TTT GGC 
Phe Gly 



TAT TTC 
Tyr Phe 
310 
TTA CAA 
Leu Gin 
325 

ACT TCA 
Thr Ser 



Gin Phe Ser Phe 
295 

CCT TAT AAC TTC 
Pro Tyr Lys Leu 



TAC AAA 
Tyr Lys 

ACT ACT 
Thr Ser 



CAT GAG 
Asp Glu 

CAA AAC 
Gin Asn 



ATG AAT 
Met Asn 

GAA AAT 
Glu Asn 



AAA GTT 
Lys Val 
390 
AAT GCT 
Asn Ala 
405 

CAC AAT 
Gin Asn 



ATT AAA 
He Lys 
360 
ACA ATC 
Thr He 
375 

GCG CCA 
Ala Pro 



TTA AAT 
Leu Asn 
330 
GCA AAT 
Ala Asn 
345 

GTT GCT 
Val Ala 

GAA TTA 
Glu Leu 

ATG ATT 
Met He 



ACA ATC AAC CAA 
Thr He Asn Gin 
420 

GAG GGA TAT AAT TTA GCT 
Glu Gly Tyr Asn Leu Ala 
435 

CCA ATT AAT GTT TCC ACT GGT CCT 



GAT AAC 
Asp Lys 

AAT GCT 
Asn Ala 



ATC TAC 
He Tyr 
410 
ATT TCT 
lie Ser 
425 

TAT TCT 
Tyr Ser 



ACT ACT 
Ser Ser 
440 

CCT CAA ACT CAA 



1143 



1191 



1239 



1287 



1335 



1383 



1431 



1479 



1527 



1575 
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Pro Ala Tyr Lys Pro He Asn Val Ser Thr C]y Cly Cly Cln Thr Cln 

445 450 455 

CCA TAT TAT GTA ATT GGT TCA TTG GGC GCT ACT GAT CAG AAC CCT AGA 1623 
Pro Tyr Tyr Val He Gly Trp Leu Gly Ala Ser Asp Gin Asn Pro Arg 

4G0 465 470 

AAC GCT GTG GGA ACC AAC ATG AAC GTA CAA AGA GTT CCA CCA ACA AAT J671 
Asn Ala Val Gly Thr Asn Met Asn Val Gin Arg Val Pro Ala Thr Asn 
475 480 485 490 

AGC AAC CAA GGC GGA TAT GCT AGA TAT GTC TCT TTT TAT GTT AAT GCT 1719 
Ser Asn Gin Gly Gly Tyr Ala Arg Tyr Val Ser Phe Tyr Val Asn Ala 

495 500 505 

CCA CAA CCT GGT TCA TAT TAT ATT ACT GGT AAC TAT AAT ACT TTA ACA 1767 
Pro Gin Ala Gly Ser Tyr Tyr He Ser Gly Asn Tyr Asn Ser Leu Thr 

510 515 520 

GCT AGA GGT CTA GCT GTG TCT ACT GAG AAA ACA TTT ACA ACC AAT GTC 1815 
Ala Arg Cly Leu Ala Val Ser Thr Glu Lys Thr Phe Thr Thr Asn Val 

525 530 535 

ATC AAG ATC ACT CAC TTA CAA GTA ATT AAT GCC ACT AAT AGA ATC TTA 1863 
He Lys He Thr His Leu Gin Val He Asn Ala Thr Asn Arg He Leu 

540 545 550 

ACC TTT GAT ACT AAA ACA AAA AGA GGA ACT GAT ACT AAT AAC GGT AAT 1911 
Thr Phe Asp Thr Lys Thr Lys Arg Gly Thr Asp Ser Asn Asn Gly Asn 
555 560 565 570 

ATT ACA TTA GAA GCA AAC AAA GAC ACA ATA ACA TTA ACT AAG GGT TGA 1959 
lie Thr Leu Glu Ala Asn Lys Asp Thr He Thr Leu Thr Lys Gly Trp 

575 580 585 

AAC AAA CTT TAT GTT TCA GGT AAT AAT AAT CAC ACT GTA GGT ATT GGT 2007 
Asn Lys Leu Tyr Val Ser Gly Asn Asn Asn Asp Ser Val Gly He Gly 

590 595 600 

AAT CTT ACT TTT ACA TTA ATG CCA CCA CAA ACT AAT TCA TAATTAAGAT 2056 
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Asn Leu Thr Phe Ihr Leu Met Pro Pro Gin Ihr Ann Ser 
605 610 615 

ATATTAAACA TACCCATTTA CATAATCTAA ATGGGTATCT TmTATTCA AAATGGCGCA 2116 

TGATGAAATC AAAGTTAAGT TCACTAGTGC TTTGATAAAT TAGATCAGCT TTAGAANNAT 2176 

CTTCACTACT GCCATGGGTA ATGACAACAG CTTTCATnT GNCTGCTTCG ATCGCTTTCA 2236 

ATCCTGAGAT CGCATCTTCA AACCCAATAN CTINATCATT GCTGATATCT AAGTCTTCTN 2296 

CAGCTTTAAG ATAGATATCA GCINCTGGTT TACCTTGCTT AATCTCACTT 2346 

(2) 8('-o^T©1ffg 
( i >IS m © # n. 

(A) BS^J © M £ : 17 

(B) ih^ij © m : mm 
(o mom. : 

(D) hsKn^-; W.m#l 

(E) mm<z>mm: m^mm £j&dna 

(xi) SS^J©^^: iS?!I#-S§-2 8 
GTTTTCCCAGTCACGAC 17 

(2) £?8#t 2 9 t:oi>t©Ha 
( OE?iJ ©#1£ 

(A) S2^J ©g $ : 27 

(B) mm (Dm : &m 
(o mcom. : 

(D) h jKd y - : fjg^ 

(E) H ?!I © g ^§ : ffe©|£i£ ^^DNA 
(xi) K^J©^^ : ig^j§^-2 9 
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AACCAACCAACCCGATCGCTAGTCT 

(2) 02 ?lj # ^ 3 0 (I o ^ T © If IS 
(012 81 ©#'t£ 
(A) EJIJOS^: 20 

(b) ss^ijcdm : mm 

(C) &<Z>& : 

(D) h # n - : m.m#: 

(E) 12?IJ©«®: ftfa <Z> @T » a Sdna 

(xi) mmomyjk: etus-si-s o 

TGATTGGGCGCTAGCGATCA 

(2) f 3 1 llohTOlf i 

( i ) 02 M © 4$ f£ 

(A) @2 JIJ CD g $ : 23 

(B) I2 8J©M : 

(c) m&m : -*m 

(D) h^D^-; 

(E) wimaum: teomm ^^dna 

(xi) Sfi^lJ©^^: SB?lJ#^-3 1 
TCCCAACCTTGTTCGAAATACAA 

(2) 82 ?lj # 3 2 o T © 1t $B 
( i ) 52 ?«J © # 1* 
(A) B2 8J © g $ : 19 
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(B) 


se n © m : 




(C) 


mom : 


-** 


(D) 


b n S> - : 




(E) 


be no m m 


itiKD&m D N A 


(xi) 


BE M © ^ : 


12 M # 3 2 



TGAAACAAGCTTTATGTTT 



(2) S2?!lf ^ 3 3 Co^TOf i 
( OEfll ©#14 



(A) 


BE ?!I © 4 


* £ : 


17 


(B) 


BE ?!l © 3 


S : 


mm 


(C) 


& ©& 




— ** 


(D) 




^ — : 




(E) 


IE #1 © £ 


im : 


i&omm 


(xi) 


BE ?!l © I 




be 



CAGTATCGACAAAGGAC 



@E #1 # 3 4 




o^T©tf 


( i)BE?!l ©#*£ 






(A) SS^!I©^ 


$ 


: 17 


(B) BE?»J©M 




: & Wt 


(o mom 






(D) b # n i> 




: 


(E) SE^lJ (DU 






( x i ) BE m © ^ 


7F 


: BE n # -5§- 3 4 
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CAGGAAACAGCTATGAC 

(2) iE 5IJ # ^ 3 5 (Z o ^ T © Iff ?E 
( i ) @E ?ij CD # £fe 

(A) BE © g £ : 20 

(B) SE^lJ (DM : &m 

mom. : —*m 

(D) hsKoi?-: H gttfc 

(E) sE^oaig: momm ^idna 

(xi) SJ^IJCD^^: @2 3?lIS^-3 5 
GTTCTTCCTGGCAAACTTTA 

(2) @E^IJ#-^ 3 6 o T G> Iff m 
( i)IE?iJ CD#t£ 

(A) SE^lJ CDS $ : 20 

(B) ge^ij cdm : mm 

(C) 8ICD& : — *m 

(D) h # o S> - : ggift 

(E) uMomm-. wiomm ^kdna 

(Xi) IS^lJCD^^: iBJIJ#-5f 3 6 
AAGAAGGACCGTTTGGAATG 

(2) mm 3 7 C o ^ T CD Iff fR 

( i)@Z?iJ CD #14 
(A) IS?U CD g $ : 17 
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(B) 02 m CD 19 
(O 0|<Z> ft 

(D) h d - 

(e) wLnomm 

(xi) EE^iJ © ^ ^ 
GTTTTCCCAGTCACGAC 



n in* 

fife © J£®f ^BicDN A 
12 ?|J # 3 7 



17 
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ffi #1 # 3 8 ir o l * T CD 1f $R 
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(A) S3 n CD g $ : 27 
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(C) gg©£Sr . 

(D) h # n s> - : £ & ft 

(E) p2?ij cd mm : fib cd mm ■ 

(xi) S2?IJCD 



^DNA 



12 # 3 8 



CAAAGTACCTAAATATCGAATTCACCT 



27 
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( i ) 12 m CD # £fe 

(A) @2?IJ $ : 23 

(B) 12?1JCDM : 
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(D) h^D-;-: gi^ 

(E) e^ij cd@^ : mo mm & 

(xi) ^^ijCD^^: @2JlJ#-^3 9 
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ATAGCTTAAGTCGAACAAACACG 
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